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UTAH AGRICULTURAL EXPERIMENT STATION 
BIENNIAL REPORT-1950-52 
THE RESULTS OF RESEARCH 
FOR SIXTY-FOUR years the Utah Agricultural Experiment Station has 
been studying the problems of the farmer to make life on the farm 
more profitable and more enjoyable and in turn to improve the economy 
of the entire state. From the laboratories and from the experimental 
farms have come research results that have and will continue to mean 
dollars and cents to the farmer and increased prosperity to the state. Here 
are a few brief statements of some of the results of the work during the 
past two years. 
IMPROVEMENT OF THE LIVESTOCK INDUSTRY 
Utah's agricultural economy rests primarily on livestock production, and 
the growth of the livestock industry, including dairy cattle, poultry, beef, 
and sheep, is limited by the feed supply. Many of the research projects 
of the Utah Station are concerned with increasing this supply, both on 
the range and on irrigated cropland. 
Research conducted on 24 100 acre crested wheatgrass pastures at 
Benmore has shown that while during the first two years, heavy grazing 
of these pastures produced slightly more gain in weight of the cattle, 
the reverse was true during the next two years, suggesting a downward 
trend in forage production as the result of heavy grazing. In the four 
year period more pounds of beef were produced from moderately grazed 
pastures. Carrying capacity of these seeded pastures is seven to ten times 
that of native sagebrush range and cattle gains are 75 percent greater. 
In addition wheatgrass ranges are ready for grazing two to three weeks 
ahead of native range. 
Studies of range seeding indicate the need for proper timing of 
seeding operations to take advantage of moisture so as to establish grass 
before the dry period. Elimination of sagebrush has been found neces-
sary and successful methods found include burning and plowing. Drill-
ing of seed has been found more certain than broadcasting, except on 
rough plowed land. Benefits are obtained from a firm seedbed. 
The livestock economy of the state can maintain or expand its 
productivity only if grass is established on thousands of acres of now low 
producing land. Some five million dollars has already been exp<:nded 
on this work by private individuals and governmental agencies. Estab-
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lishing grass is difficult and the ratio of success has not been high. In-
creased efficiency from improved knowledge is more than ever important. 
Pasture studies continue to show that improved pasture mixtures 
planted on the best irrigated land offer the most promising means of in-
creasing forage on the dairy farms in this area. The mixture recommended 
for fertile land is smooth brome, tall oat, and orchard grass with alfalfa 
and red and ladino clover. 
During the biennium a more extensive program of research was begun 
on the Panguitch farm in southeastern Utah. Fertilizer trials were con-
ducted on alfalfa and meadows. Data indicate that phosphorus increases 
yields materially. A clover evaluation experiment was established to de-
termine the adaptation of various strains and varieties. A cereal variety 
test containing 4 varieties of wheat, 7 of barley, and 6 of oats was estab-
lished. These tests must continue for a few years before definite recom-
mendations are made. Since the area is predominately dependent on 
livestock 'as a source of income, increased forage and grain production 
are basic to improved living of the people. 
Studies have shown that unless the price of barley and other cereal 
grains is much less than corn, it is well to include corn in the mash and 
scratch feed of growing turkeys. The heaviest birds in the experiment 
were those fed a mixed grain diet, the smallest birds received mash con-
taining 40 percent barley and all barley scratch grain. 
Halogeton in 20 years has become the most feared poisonous plant 
on ranges in Utah. The rapid spread of the plant and its increasing den-
sity have induced action programs aimed at its eradication. The Bureau 
of Land Management alone has spent $400,000 in Utah during the past 
year. Eradication by application of present knowledge appears impractical. 
There is need for further research on the poisonous nature of the plant 
and range management practices to keep the weed under control. There-
fore the Station began a study in 1951 to find how to live with halogeton, 
and by good management practices to minimize poison losses. In these 
studies, despite close grazing of halogeton-infested ranges without salt or 
water, no poisoning of sheep has occurred. Force feeding of halogeton 
showed 12 ounces to be lethal to hungry sheep. Sheep on normal range 
tolerated up to 20 ounces. This gives real hope of solving halogeton 
poisoning by improved range and livestock management. ' 
Studies comparing the open shed with the stanchion barn for the 
housing of dairy cows have demonstrated to dairy men of the state that 
cows do better in this climate when housed in open sheds if they have 
adequate space which should be more than 40 square feet per cow but 
can well be less than 75 square feet. There is little difference in milk 
production and feed consumption, but cows kept in open sheds show 
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less stiffness and lameness than those kept in stanchion barns. The study 
also showed that feed consumption and milk production were the same 
whether cows were fed in open or covered mangers. However, snow must 
be removed from uncovered mangers. 
Open-faced Rambouillets developed at the college are definitely bet-
ter mothers and wean more pounds of lamb than do wool-blind ewes. 
However smallness of bones seems to be inherited along with open-face. 
The Station is now attempting to breed for larger size in combination with 
the open-face characteristic. 
Progeny of Columbia and Rambouillet matings continue to show 
superiority over pure Rambouillets in wool production on a grease weight 
basis and in pounds of lamb weaned per ewe on southern Utah ranges. 
No marked differences were found among ewe lambs wintered on the 
farm compared to those wintered on the range. Columbia-sired lambs 
would, in 1951, be worth 65 cents to a dollar more at weaning time be-
cause of the increased weight of lamb weaned per ewe. 
Research at the Utah Station has shown that the hatchability of turkey 
eggs in the Intermountain area can be increased about 10 percent by the 
use of oxygen to approximate the supply at sea level. Three commercial 
hatcheries in the state are now using oxygen continuously. 
Carp in Utah is a resource that is largely unrecognized. Preliminary 
tests by the Station indicate that the high protein content of carp makes 
it valuable as a human food and as a protein supplement for domestic 
animals. The Station is now working on economically feasible methods 
of producing and harvesting the fish. 
BASIC RESEARCH 
Basic research at the Utah Station has resulted in the discovery of a method 
of producing electron microscope pictures in color. The first colored 
electron microscope pictures that the world has ever known were pro-
duced here during this past year. This technique which extends the 
frontiers of science is now being used in the leading electron microscope 
laboratories throughout the world. 
RESEARCH AIDS THE VEGETABLE INDUSTRY 
Scientists working on the production of vegetable seeds have found that 
closer spacing in onions and low soil moisture with carrots increase seed 
yields and lower labor costs and consequently bring added profits to the 
growers. 
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During the year two new verticillium-wilt-resistant varieties of 
tomatoes have been released to seedsmen for trail and seed increase. These 
varieties have commercial quality as well as wilt resistance. It is hoped 
to name the varieties and release them to the growers next year. These 
varieties should eliminate the losses from the most serious tomato disease 
in Utah. 
BASIS ECONOMIC STUDY OF AGRICULTURAL RESOURCES OF WEBER BASIN 
An economic analysis of the Weber Basin area including data on farm 
organization, prices, and production was completed during the year and 
a report prepared. The report will be a major source of information in 
helping land owners, potential farmers, irrigation companies, the con-
servancy district board, government administrators, and Congress to de-
cide what to do about the proposed water development projects in the area. 
FLUORlNE IN UTAH COUNTY 
An intensive study of the effects of flourine poisoning on both plants and 
animals in Utah County is continuing. During the past year 3,618 head of 
dairy cattle and 1,043 head of beef cattle have been examined in addition 
to 419 samples of alfalfa, 211 of apricot, 161 of peach, 65 of apple, 54 
of prune, 173 of tomato, 131 of corn, 53 of grape, and 82 of sugar beet. 
A total of 2078 plant samples were analyzed. 
Fluorosis of plants and animals in Utah County is causing great 
damage to agricultural producers. This study will be used by farmers, 
steel officials, and others as a basis for correcting the situation . 
. IMPROVEMENT OF MEAT QUALITY THROUGH FEEDING OF SUGAR 
In studies conducted during the past year, the feeding of sugar to beef, 
sheep, swine, and turkeys prior to slaughter has resulted in slight increases 
in dressing percentage, improvement in color, increases in sugar percent-
age, and lower pH values of fresh cuts. In addition, there is some im-
provement in the flavor and texture of cooked cuts. The livers of sugar-
fed animals were generally larger, contained more sugar, and had a better 
flavor and texture when cooked than those of animals fed without sugar. 
These studies are exploratory in nature and indicate that further research 
is necessary before definite information can be given as to amounts and 
time of feeding. 
PROBLEMS OF THE FRUIT GROWER 
At least 25 percent of the peach growers in Utah have changed to less 
severe methods of pruning since 1948 when results of the pruning research 
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were first publicized. Adoption of recommended methods should in-
crease yields by about at least 220,000 bushels annually. Valued at $1.50 
a bushel, this would mean an additional gross income of $330,000 to 
the state. 
Scientists studying causes and control of virus diseases in stone fruits 
have demonstrated that the western x virus is transmitted by the geminate 
leafhopper. This is one step in the program for the control of this de-
structive disease. 
TOXICITY OF NEW INSECTICIDES 
With the use of the newer more powerful insecticides arose the question 
as to what effect they would have on the nitrogen fixing organisms in 
the soil. Studies at the Utah Station have shown that concentrations of 
some of the newer insecticides that may be safely added to the soil without 
injury to these micro-organisms are well above levels used under ordinary 
conditions. Station scientists have shown that DDT is slowly decomposed 
by soil microorganisms. 
Extensive studies here have shown that DDT accumulates in the 
fatty tissue and in the animal products, such as milk and eggs. Health 
hazards from residues of the newer insecticides such as toxaphene, aldrin, 
and chlordane, and methyoxychlor are now being studied. 
IMPROVED METHODS OF WEEVIL CONTROL 
As the result of intensive studies, the Station is now recommending 
dieldrin as an early spring treatment for the control of alfalfa weevil 
adults. As a consequence of limited use of a spring treatment for wee-
vil control recommended for the first time in 1951, Utah growers were 
saved over a million dollars. Improved treatments for the control of 
alfalfa insects are continually being developed. 
LINING .oF IRRIGATION CANALS TO CONSERVE WATER 
Water for irrigation, industrial, and domestic use is the limiting factor 
in the development of the Western States and yet approximately a third 
of all the water diverted for irrigation purposes is lost in conveyance. 
Lining of canals and ditches would result in the conservation of much 
of this water. The need for lining is widely recognized and the fact 
that only about 5 percent of the canal mileage is lined is owing to the 
need for the development of better and cheaper linings. Studies at the 
Utah Station have shown that in areas where good aggregate is available 
concrete lining is the most satisfactory and cheapest in the long run. 
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While earth and buried asphaltic linings are effective in reducing see-
page in years immediately following installation, research has shown that 
they will deteriorate much more rapidly than concrete. The initial co~t 
per unit is considerably less than concrete, but considering the prospect 
of more rapid deterioration and the greater lined perimeter required 
in canals, the· annual cost is greater. 
BETTER IRRIGATION PRACTICES 
Studies during the ye~r have shown that with highly fertile soil, potato 
yields can be increased from 30 to 100 bushels an acre by keeping the 
soil moist. If better irrigation practices can be developed on half the 
potato acreage of Utah the annual monetary value would be well over 
$200,000. 
CHANGES IN LIVESTOCK MARKETING 
Auction markets have increased at a rapid rate in the West in the last 
ten years. Today there are approximately 460 such markets selling a 
total of more than 7,000,000 head of cattle and calves annually. Twenty-
five years ago there were practically no auction markets in the area. 
While there are a few large auctions, each handling more than 300,000 
cattle annually, most auction markets are small, handling less than 10,000 
head of cattle per year. 
One of the most important contributions made by these markets is 
in the exchange of stocker, feeder, and breeding animals between farmers 
and ranchers in the same or nearby communities. Auctions also con-
tributed greatly to y~ar-round feeding of livestock. This is particularly 
true for the small feeder. And increased feeding, of course, provides 
a more steady supply of fat livestock for packers, local butchers, and 
locker plant operators. 
Auctions frequently provide the means whereby animals are moved 
from local deficit to local surplus feed areas, and therefore livestock 
and feed resources are combined more effectively, resulting in greater 
total output. 
The relative importance of the several marketing agencies used by 
western stockmen in 1949 was a subject on which information was ob-
tained by the agricultural experiment stations of the eleven Western 
States and Texas and the Bureau of Agricultural Economics under the 
Research and Marketing Act. The study will be completed after analysis 
of survey data from some 101000 individual farmers and ranchers in 
the area, 
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INCOME FROM SHEEP AND CATTLE 
Studies showed income from sheep ranches during the war and postwar 
years increased in about the same relative amount as that from cattle 
ranches, but expenses on sheep ranches increased much more. Further-
more, expenses required to operate sheep ranches were of a cash nature. 
Expenses on cattle ranches increased from the mid-thirties to 1948 less 
than half as much as those on sheep ranches. This is the most important 
factor underlying the liquidation of sheep numbers in the West and the 
shift of range resources from sheep to cattle production. 
Data concerning the organization, trends in costs, receipts, and re-
turns from ranches are basic to an understanding of the most profitable 
use to which range lands of the Western States should be devoted. The 
data are needed and used by ranchers as well as by public agencies who 
are interested in the livestock industry. 
MARKETING OF CHICKENS 
A study of the marketing of poultry and poultry products was completed. 
This study showed that about two-thirds of the chickens are marketed 
through cooperative processors, and the other third through independents 
who purchase live chickens from country buyers and sell dressed chickens 
to wholesalers. The study also pointed out the difficulty of grading 
chickens on a live basis. Discontinuance of this practice would increase 
price competition between buyers and save time in the handling of chick-
ens prior to processing. 
TOOTH DECAY IN STUDENT GROUPS 
Studies on tooth decay among various student groups in Utah made by the 
Utah Station show that more children have decayed, missing, and filled 
teeth than the average for most other areas in the United States. These 
surveys show the need for a program of prevention which includes better 
nutritional habits. 
WEED CONTROL MEANS HIGHER CROP YIELDS 
Research in weed control during the past year has shown that reductions 
totaling 20 to 80 man-hours of hand weeding per acre were made without 
reducing yields by pre-emergence aQ.d post-emergence spraying in onions 
with various chemicals. Heavy applications of GMU gave complete 
eradication of quackgrass in irrigation ditches. Other experiments showed 
that biscuit root in dry land wheat can be controlled with 2,4-D in two 
years at a cost of $6 an acre. Yield of wheat in 1951 in the experimental 
plots when 90 percent of the biscuit root had been eliminated, were 25 
bushels more an acre than where the weed had not been treated. At the 
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loan price of $1.86 per bushel, this is a net return of $40.50 per acre, or 
more than $600,000 to Cache County farmers alone. 
ORGANIZATION OF THE EXPERIMENT STATION 
THE WORK OF the Agricultural Experiment Station is organized under the Office of the Director and functions through twenty depart-
ments of the College as follows: Agricultural Economics and Marketing; 
Agronomy; Animal Husbandry; Bacteriology and Public Health; Botany 
and Plant Pathology; Chemistry; Dairy Industry; Forestry; Home 
Economics; Horticulture; Irrigation and Drainage; Landscape Architecture 
and Planning; Physics; Poultry Husbandry; Range Management; Rural 
Sociology; Vegetable Crops; Veterinary Science; Wildlife Management; 
and Zoology, Entomology, and Physiology. The editorial office and the 
statistical laboratory are part of the director's office. 
The research program of the departments in the Station is organized 
on a project basis with one or more staff members designated as project 
leader or leaders. A definite portion of the project leader's time is 
assigned to the work of the project and an appropriate part of his 
salary is charged against one of the Station funds. A specified sum of 
money is also set up in the budget at the beginning of the fiscal year; 
to defray the cost of current operating expenses of the project to be 
expended by the project leader with the approval of the director. All 
projects supported by federal-grant funds must have the approval of the 
chief of the Office of Experiment Stations before any expenditure may 
be authorized. The program of research as outlined by the project must 
fall within the provisions of the federal act under which funds are 
proposed for expenditure before it may be approved by the Office of 
Experiment Stations. 
At the beginning of the fiscal year July 1, 1952, there were 127 
research projects functioning in the Station. The work of these projects 
is being conducted by 107 staff members, including administrative officers 
and professional scientific personnel, but not including graduate research 
assistants. Most of the staff members devote only a part of their time 
to' the Station research program. The remainder is spent in college teach-
ing or extension work. 
LOCATION OF THE RESEARCH PROGRAM 
WHILE THE CENTER of the research investigations is in Logan, the 
activities extend into every part of the state. Range sheep and 
range cattle breeding investigations are conducted at the Branch Agri-
cultural College in Cedar City and at Snow College in Ephraim as well 
as in Logan. Fertilizer tests, cereal variety trials, and forage crops investi-
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gations are in progress at the experimental farm at Panguitch. Fertilizer 
tests, cereal variety trials, and some livestock investigations as well as 
investigations of increased forage production on saline soils are being 
started at Snow College which has recently become a part of the USAC. 
Dry farm methods and cropping practices are studied at the Nephi 
Field Station in Juab County. Vegetable and canning crop investigations 
and virus disease studies of horticultural crops are conducted at the 
Farmington Field Station in Davis County as well as in Logan and in 
the plots of cooperators in various parts of the state. Alfalfa variety 
and seed production investigations are conducted in Duchesne, Millard, 
Salt Lake, Box Elder, and Cache Counties. Tomato diseases are studied 
in Davis and Cache Counties. Beef cattle management studies are 
located in Cache County and. at Benmore in Tooele County. Soil surveys 
are in progress in Utah County, the Weber Basin Area, and the Beryl-
Enterprise Area. The Station maintains a veterinary laboratory at Provo. 
Horticultural and soil management problems are being studied at the 
Howell Field Station for Horticultural Research at North Ogden. Diseases 
of range cattle are being investigated in the Wayne County area. Studies 
of fluorosis are being made in Utah County. 
Many other investigations are conducted in various parts of the 
state where they can best serve the agriculture of the areas where the 
actual problems of the farm exist. In short, some phase of the research 
program has a direct bearing upon the problems of the farm people 
of every county and every community. 
HOWELL FIELD STATION FOR HORTICULTURAL RESEARCH 
The name of the horticultural farm at North Ogden was changed in 
the spring of 1952 to the Howell Field Station for Horticultural Research 
in honor of Judge J. A. Howell of Ogden, who for many years was 
president of the Utah State Horticultural Society. It was largely through 
his efforts that money for the purchase of the farm was made available. 
The farm, a 71.5 acre tract of land, was purchased June 30, 1943. 
As an expression of his continued interest in horticultural research, 
Judge Howell gave $1500 to the College for the construction of an 
appropriate gateway to the farm. This gateway was recently dedicated. 
Following is a list of the land owned or leased by the Station for 
experimental work. 
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LAND OWNED BY THE STATION 
Name of farm Location 
Animal husbandry farm North Logan 
Animal husbandry pasture Logan west fields 
Farmington Field Station Farmington 
Agronomy North Logan 
Howell Field Station North Ogden 
Hort.iculture farm North Logan 
Forage crops farm South Logan 
Summer range (BAC) Cedar City 
Dairy farm North Logan 
Poultry farm North Logan 
Turkey farm North Logan 
Agronomy farm (Snow College) Ephraim 
LAND LEASED BY STATION 
Alfalfa and forage plots 
* Spring-fall crested wheatgrass pastures 
Cereal plots 
Cereal, weed, and radioactivity plots 
*Winter range 
Poultry farm 
::: Beef cattle summer range 
~:Nephi Field Station 
Farmington Field Station 
Animal husbandry farm 
:~ Panguitch farm 
*No rental charge 
Petersboro 
Benmore 
Petersboro 
North Logan 
Modena 
North Logan 
Logan Canyon 
Levan Ridge 
Farmington 
North Logan 
Panguitch 
THE RESEARCH PROGRAM 
No. of acres 
2'47 
40 
61 
36 
71 
15 
42 
2820 
183.5 
9 
33 
70 
13 
3500 
3 
10 
7800 
9 
400 
103 
25 
25 
150 
A COMPLETE list of active research projects of the Station is given 
in table 1. The projects completed or closed during the past bien-
nium are shown in table 2, and the new projects undertaken during the 
same period are listed in table 3. 
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Table 1. Station projects active June 30, 1952, listed by number giving title, 
fund, department, and leaders 
No. Title Fund 
Dry farm cropping and til- State 
lage practices 
34 Plant disease survey State 
51 Miscellaneous insects State 
59 Farmington Substation State 
135 Intermountain herbarium State 
140 Animal disea~e laboratory State 
159 Effects of tillage, smother 
crops and chemicals under 
various conditions on the 
root reserves of peren-
nial weeds, especially 
whitetop and morning-
glory 
187 Measuring performance in 
sheep and developing in-
bred lines 
193 Agronomy farms 
211 Water conveyance and de-
livery efficiencies in rela-
tion to methods and costs 
of lining canals 
218 Marketing Utah's agricul-
tural products 
219 
234 
Investigation of the cause 
and possible prevention 
of bee losses in Utah 
Effect of cooking, freezing 
and canning procedures 
on the vitamin content 
of Utah-grown fruits and 
vegetables 
State 
State 
Grants 
State 
State 
Purnell 
State 
Purnell 
State 
Grants 
State 
Purnell 
Department 
Agronomy 
Botany and 
Plant Pathology 
Entomology 
Vegetable Crops 
Botany and 
Plant Pathology 
Veterinary 
Science 
Agronomy 
Animal 
Husbandry 
Agronomy 
Irrigation 
Agricultural 
Economics 
Entomology 
Home 
Economics 
Leaders 
W. H. Bennett 
D. W. Pittman 
B. 1. Richards 
F. B. Wann 
R. W. Ames 
G. F. Knowlton 
M . P. Leonard 
A. H . Holmgren 
W . Binns 
M. 1. Miner 
1. Shupe 
D. C. Tingey 
M. A. Madsen 
D. ] . Matthews 
J. H. Bennett 
D. W. Thorne 
o. W. Israelsen 
C. W . Lauritzen 
w. P. Thomas 
1. Davis 
G. F. Knowlton 
E. B. Wilcox 
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Table 1. Station projects active June 30, 1952, listed by number giving title, 
fu nd, department, and leaders (continued) 
No. Title 
235 Improvement of dairy cat-
tle through breeding 
247 Grass breeding for ranges 
and pastures of the In-
termountain Region 
249 Crop improvement through 
seed certification 
253 Soil testing service 
254 The improvement of range 
sheep and sheep manage-
ment practices on south-
ern Utah ranges 
255 Provo branch veterinary 
laboratory 
2'60 The nutritive value of 
range plants 
261 Adaptability and propaga-
tion of plants for land-
scaping in Utah 
Fund 
State 
Hatch 
State 
State 
State 
State 
State 
Purnell 
State 
Grants 
State 
264 Animal industry labora- State 
tory 
2'68 Snow surveys as a basis State 
for stream flow forecast-
ing on Utah streams 
269 Turkey blood testing for State 
pullorum 
273 The interrelationship be- 9b1, 2 
tween the composition of 
the soil and plants and 
the nutrition of animals 
and man 
277 A study of the organization State 
and the costs and returns 
on family operated cat-
tle and sheep ranches in 
Utah and the Intermoun-
tain Area 
Department 
Dairy 
Husbandry 
Agronomy 
Agronomy 
Agronomy 
Animal 
Husbandry 
Veterinary 
Science 
Animal 
Husbandry 
Range 
Management 
Landscape 
Architecture 
Animal 
Husbandry 
Irrigation 
Veterinary 
Science 
Chemistry 
Agricultural 
Economics 
Leaders 
G. Q. Bateman 
G . B. Caine 
Milo Dew 
W. Keller 
G. L. Stoker 
R. Nielson 
J. P. Thorne 
D. H . Matthews 
J. A. Bennett 
M. A. Madsen 
D. ]. Matthews 
W. Binns 
L. E. Harris 
W. E. Carroll 
D. O. Williamson 
L. A. Stoddart 
C. W. Cook 
L. S. Morris 
L. E. Harris 
D. O. Williamson 
G . D. Clyde 
G. L. Pearson 
M. L. Miner 
D. A. Greenwood 
D . W. Pittman 
H. R. Hochmuth 
D. A. Broadbent 
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Table 1. Station projects active June 30, 1952, listed by number giving lille, 
fund, department, and leaders (continued) 
No. Title Fund 
278 Marketing dairy products 9bl-2 
279 Marketing feeder and 
slaughter cattle, sheeop~ 
and Iambs produced in 
Utah 
280 The improvement of beef 
cattle through the appli-
cation of breeding meth-
ods 
and 3 
9bl,2 
and 3 
9bl, 2 
and 3 
USDA 
Grants 
281 The hatchability of turkey 9bl-2 
eggs 
2'82 Diseases of celery in Utah 
and their control 
283 Celery insects with special 
attention to those involv-
ed in virus disease trans-
mission, survey and biolo-
gy 
284 Control of insects as it 
relates to celery produc-
tion 
285 
287 
291 
293 
The drainage of irrigated 
lands 
Breeding turkeys for the 
Intermountain Area 
Grazing and livestock man-
agement of reseeded aban-
doned farms and depleted 
range land 
Influence of herbage re-
moval upon the physiolo-
gical responses of crested 
wheatgrass 
9bl-2 
State 
State 
State 
State 
Purnell 
State 
9bl-2 
and 3 
USDA 
Purnell 
State 
Purnell 
295 Marketing poultry and 9bl, 2 
poultry products includ- and 3 
ing turkeys (Utah) State 
Department 
Agricultural 
Economics 
Agricultural 
Economics 
Animal 
Husbandry 
Poultry 
Botany and 
Plant Pathology 
Entomology 
Entomology 
Irrigation 
Poultry 
Animal 
Husbandry 
Range 
Management 
Agricultural 
Economics 
Leaders 
Wells Allred 
D. A. Broadbent 
J. A. Bennett 
D. J. Matthews 
W. E. Carroll 
C. 1. Draper 
F. B. Wann 
G. F. Knowlton 
H. E. Dorst 
w. E. Peay 
o. W. Israelsen 
A. B. Stephenson 
K. Lund 
L. E. Harris 
H. Steffen 
W. E. Carroll 
L. A. Stoddart 
C. W. Cook 
R. H. Anderson 
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Table 1. Station projects active June 30, 1952, listed by number giving title, 
fund, department, and leaders (continued) 
No. Title 
296 A study to determine func-
tional requirements of 
rural housing in Utah 
Fund 
9b3 
State 
297 Permeability and stability SCS 
of soil and soil materials 
302 Operation of Panguitch 
farm 
303 A study of the mineral 
nutrition of range cat-
tle in southwestern Utah 
305 Spectograph laboratory 
306 Irrigation, fertilization, and 
soil management of crops 
in rotation 
State 
State 
Grants 
State 
9b, 3 
Gifts 
State 
309 The development of the State 
non-game fisheries re-
sources of Utah 
310 
312 
313 
314 
315 
317 
Insect pollination investi-
gations 
Poultry management and 
meat production 
Study of the silvics and 
silviculture of the spruce-
fir, douglas fir, and lodge-
pole. pine types of Utah 
Coordination and planning 
of research for the west-
ern regional research pro-
ject W-9, irrigation and 
soil management 
Microbial associations in 
Utah soils 
A soil survey and land 
classification of selected 
areas in Utah 
USDA 
State 
State 
9b3 
State 
Adams 
State 
B-J 
Department 
Home Economics 
Irrigation 
Agronomy 
Veterinary 
Science 
Animal 
Husbandry 
Chemistry 
Agronomy 
Wildlife 
Management 
Entomology 
Poultry 
Veterinary 
Science 
Forestry 
Agronomy 
Bacteriology 
Agronomy 
Leaders 
E. O. Greaves 
M . P. Bennion 
c. W. Lauritzen 
D. W. Thorne 
R. Nielson 
W. Binns 
L. E. Harris 
W. E. Carroll 
L. Shupe 
M. C. Cannon 
D. W. Thorne 
S. A. Taylor 
J. L. Haddock 
V. Hansen 
W. F. Sigler 
J. B. Low 
G. E. Bohart 
W. P. Nye 
C. I. Draper 
K. Lund 
W. Binns 
T. W. Daniel 
R. H. Walker 
K. R. Stevens 
D. S. Jennings 
L. Wilson 
V. K. Hugie 
BIENNIAL REPORT 1950-1952 17 
Table 1. Station projects active June 30, 1952, listed by number giving title, 
fund, department, and leaders (continued) 
No. Title 
318 Virus and virus-like dis-
eases of stone fruits 
319 Peach pruning investiga-
tions 
321 New organic insecticides 
for the control of apple 
insects 
Fund 
State 
Adams 
State 
State 
323 Improvement of alfalfa State 
seed production 
324 Small animal laboratory 
325 
326 
327 
328 
329 
330 
331 
332 
Preparation of domestic 
wools to improve their 
marketability 
Sugar beet insects; biolo-
gy and control of the 
beet leafhopper and con-
trol of lygus in seed beets 
Tomato and corn insects: 
biology and control 
Improvement of fall sown 
wheat through breeding 
Testing, improvement, and 
genetic investigations of 
barley, oats, corn, and 
spring wheat 
Breeding for resistance to 
curly top in tomatoes 
Breeding for egg produc-
tion in the Intermoun-
tain Area 
Investigations of insects 
attacking legume crops 
State 
State 
9b3 
State 
State 
State 
Purnell 
State 
State 
Purnell 
USDA 
State 
Hatch 
USDA 
Department 
Botany and 
Plant Pathology 
Horticulture 
Horticulture 
Entomology 
Agronomy 
Veterinary 
Science 
Animal 
Husbandry 
Entomology 
Entomology 
Agronomy 
Agronomy 
Botany and 
Plant Pathology 
Poultry 
Entomology 
Leaders 
B. L. Richards 
G. W. Cochran 
B. N. Wadley 
R. W. Ames 
G. B. Kaloostian 
S. W. Edgecombe 
R. K. Gerber 
C. J. Sorenson 
S. W. Edgecombe 
R. K. Gerber 
C. J. Sorenson 
J. W . Carlson 
M. L. Miner 
M. A. Madsen 
D. J. Matthews 
H . E. Dorst 
W. E. Peay 
W . E. Peay 
H. E. Dorst 
D . C. Tingey 
R. W. Woodward 
O. S. Cannon 
V. Waddoups 
A. B. Stephenson 
K. Lund 
F. B. Lieberman 
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Table 1. Station projects active June 30, 1952, listed by number giving title, 
fund, department, and leaders (continued) 
No. Title 
333 Improvement of irrigated 
rotation pastures 
Fund 
State 
Hatch 
334 The development of meat State 
type swine for Utah 
through the application 
of breeding methods 
Department 
Dairy Industry 
Agronomy 
Animal 
Husbandry 
335 Sugar content and quality USDA Agronomy 
of harvested sugar beets 
336 Sugar beet improvement 
for mechanized produc-
tion 
337 Histomoniasis and hexami-
tiasis of turkeys 
338 Control and eradication of 
weeds and other unde-
sirable plants 
339 Orchard rootstock investi-
gations 
340 Variety testing of orchard 
and small fruits 
341 Influence of cover crops, 
fertilizers , and moisture 
supply on yield and grade 
of fruit in orchards and 
small fruit plantings 
342 Tomato diseases in Utah: 
verticillium wilt and re-
lated diseases 
343 Vegetable and seed produc-
tion studies 
344 Use of radioisotopes in the 
study of reproduction 
346 Minor element deficiency 
diseases of horticultural 
crops in Utah 
USDA 
State 
USDA 
State 
9bl-2 
State 
State 
Purnell 
State 
State 
Purnell 
State 
Gifts 
Adams 
State 
Purnell 
Grants 
Agronomy 
Zoology 
Vete.rinary 
Science 
Agronomy 
Horticulture 
Horticulture 
Horticulture 
Agronomy 
Botany and 
Plant Pathology 
Vegetable 
crops 
Physiology 
Botany and 
Plant Pathology 
Agronomy 
Leaders 
G. Q. Bateman 
Milo Dew 
w. Keller 
Hyrum Steffen 
W. E. Carroll 
M. Stout 
F. V. Owen 
D. M. Hammond 
M. L. Miner 
F. L. Timmons 
s. W. Edgecombe 
R. K. Gerber 
S. W. Edgecombe 
R. K. Gerber 
S. W. Edgecombe 
R. K. Gerber 
D. W. Thorne 
O. S. Cannon 
L. H. Pollard 
L. R. Hawthorn 
C. Biddulph 
F. B. Wann 
D. W. Thorne 
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Table 1. Station projects active lIme 30, 1952, listed by number giving title, 
fund, department, and leaders (continued) 
No. Title 
347 Nutritional status of nor-
mal and rheumatic fever 
children and their par-
ents and grandparents 
348 Investigations on diseases 
of forest, shade, and or-
namental tree,s, and the 
rate of deterioration of 
insect-killed and fire-dam-
aged timber 
349 A study of the metabolism 
of the peach fruit from 
blossom to (maturity) 
consumption 
350 Bovine trichomoniasis and 
coccidiosis 
351 Libraries of Box Elder, 
Davis, Summit, and Salt 
Lake Counties 
352 To analyze the impact of 
urbanization upon select-
ed phases of community 
life 
353 Bacteriology and immun-
ology in staphylococcosis 
in turkeys 
354 Inventory of land use, ow-
nership, and productivity 
in Utah 
355 An economic analysis of 
agricultural d~velopment 
in the Weber Basin Area 
356 Cost and efficiency of ag-
ricultural production in 
Utah 
Fund 
Purnell 
9b3 
State 
USDA 
State 
State 
Purnell 
State 
Purnell 
State 
State 
Adams 
Grants 
B-J 
State 
Purnell 
State 
Purnell 
State 
357 Howell Field Station for State 
Horticultural Research 
358 Making Swiss cheese using 
the cheddar method 
State 
Grants 
Department 
Home Economics 
Chemistry 
Forestry 
Horticulture 
Zoology 
Sociology 
Sociology 
Bacteriology 
Agricultural 
Economics 
Agricultural 
Economics 
Agricultural 
Economics 
Horticulture 
Dairy Industry 
Leaders 
E. B. Wilcox 
D. A. Greenwood 
J. L. Mielke 
R. K. Gerber 
D. M. Hammond 
P. R. Fitzgerald 
J. A. Geddes 
C. D. Fredrickson 
T. Black 
C. D. Fredrickson 
W. W. Smith 
G . T . Blanch 
W. P. Thomas 
G. T. Blanch 
George T. Blanch 
E. M. Morrison 
Lynn Davis 
S. W. Edgecombe 
A.]. Morris 
P. B. Larsen 
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Table 1. Station projects active June 30, 1952, listed by number giving title, 
fund, department, and leaders (continued) 
No. Title Fund 
359 Me,at quality and dressing State 
percentage as influenced Grants 
by feeding sugar to live- Purnell 
stock prior to slaughter 
360 Methods of seeding sage-
brush and juniper ranges 
and studying how result-
ing stands should be graz-
ed 
361 Cyto-genetic studies of in-
termountain range grasses 
362 Health hazards from resi-
dues from newer insecti-
cides 
363 Fundamental relationships 
of soil moisture, aeration, 
permeability, and temp-
erature to soil structure 
and productivity 
364 Fluorosis of plants and 
animals 
365 Influence of moisture on 
availability and utiliza-
tion of phosphorus 
366 Onion improvement 
367 Alfalfa breeding and evalu-
ation 
368 Potato variety tests 
369 Grass seed production in 
Utah 
370 The testing and evaluation 
of legumes other than 
alfalfa 
State 
Purnell 
State 
Grants 
Purnell 
State 
Adams 
Purnell 
Grants 
State 
Purnell 
Grants 
State 
Purnell 
USDA 
State 
State 
State 
371 Testing corn hybrids for State 
yield 
Department 
Chemistry 
Nutrition 
Range 
Management 
Botany and 
Plant Pathology 
Chemistry 
Animal 
Husbandry 
Physiology 
Agronomy 
Chemistry 
Botany and 
Plant Pathology 
Agronomy 
Vegetable 
Crops 
Agronomy 
Agronomy 
Agronomy 
Agronomy 
Agronomy 
Leaders 
D. A. Greenwood 
E. B. Wilcox 
c. W. Cook 
L. A. Stoddart 
W. S. Boyle 
A. H. Holmgren 
D. A. Greenwood 
J. R. Harris 
C. Biddulph 
S. A. Taylor 
D. A. Greenwood 
F. B. Wann 
W. H. Robinson 
H. M. Nielsen 
H. B. Peterson 
L. H. Pollard 
D. R. McAllister 
M. W. Pedersen 
D. R. McAllister 
w. H. Bennett 
W. H. Bennett 
R. W. Woodward 
R. Nielson 
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Table 1. Station projects active June 30, 1952, listed by number giving title, 
fund, department, and leaders (continued) 
No. Title 
372 Commercial fertilizer and 
crop variety field trials 
373 Evaluation of factors af-
fecting water yields from 
high water sheds 
Fund 
State 
State 
USDA 
374 The dynamics of soil mois- State 
ture 
375 An investigation of Halo-
geton glomeratus: its poi-
sonous properties, ecolo-
gy, and control 
376 The improved use of wet 
and salted soils for for-
age production 
377 Calf fluorosis 
378 Range and pasture develop-
ment and use 
379 Analysis of agricultural co-
operative bargaining as-
sociations 
381 Amino acid requirements 
of chickens and turkeys 
382 Vitamin requirements of 
turkeys 
383 Biological interactions in-
volved in alfalfa seed 
production 
384 Relationship of fertility, 
soil moisture, and certflin 
cultural practices on the 
production of lima beans 
385 Lima bean improvement 
State 
State 
B-J 
Grants 
State 
Grants 
State 
9bl &2 
State 
State 
State 
State 
Purnell 
State 
Department 
Agronomy 
Irrigation 
Physics 
Range 
Management 
Animal 
Husbandry 
Agronomy 
Chemistry 
Range 
Management 
Agricultural 
Economics 
Poultry 
Poultry 
Agronomy 
Vegetable 
Crops 
Agronomy 
Vegetable 
Crops 
Leaders 
R. Nielson 
G. D. Clyde 
G. L. Pearson 
w. Gadner 
L. A. Stoddart 
C. W. Cook 
L. E. Harris 
H. B. Peterson 
D. R. McAllister 
D. A. Greenwood 
L. E. Harris 
G . Q. Bateman 
M. E. Robinson 
G. A. Carpenter 
]. o. Anderson 
J. o. Anderson 
K. Lund 
M. W. Pedersen 
L. H. Pollard 
C. Henry 
H. B. Peterson 
L. H. Pollard 
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Table 1. Station projects at"live June 30, 1952, listed by number giving title, 
fund, department, and leaders (continued) 
No. Title 
387 Means of transmission and 
methods of control of 
staphylococcosis in tur-
keys 
388 Chronic respiratory disease 
of chickens and their re-
lation to other respira-
tory diseases of chickens 
and turkeys 
389 Agronomic investigations 
at Snow College 
390 Investigations of the mar-
kets, value, distribution, 
and management of J uni-
perus utahensis in the 
state of Utah 
391 Agricultural trade barriers 
as related to marketing 
Utah agricultural products 
392 Consumptive use of water 
and irrigation require-
ments in the Bonneville 
Basin of Utah 
393 The effects of some insecti-
cides in current use upon 
the soil microflora 
394 The effect of calcium and 
phosphorus upon the util-
ization of carotene and 
vitamin A 
Fund 
State 
Grants 
State 
State 
State 
State 
9b1, 2 
and 3 
B-J 
State 
State 
Adams 
State 
Purnell 
9b3 
Department 
Veterinary 
Science 
Veterinary 
Science 
Agronomy 
Forestry 
Agricultural 
Economics 
Irrigation 
Bacteriology 
Home 
Economics 
395 Dispenser merchandising Grants Dairy Industry 
of market milk 
396 Effect of state of maturity 
on yield and quality of 
sweet corn 
398 Coccidiosis in cattle, sheep 
and poultry 
399 Farm electrification 
State 
Purnell 
Grants 
Grants 
State 
Grants 
Vegetable 
Crops 
Zoology 
Veterinary 
Science 
Agricultural 
Engineering 
Leaders 
M. L. Miner 
L. Shupe 
M. L. Miner 
G. Van Eppes 
]. W. Floyd 
T. W . Daniel 
V. L. Israelsen 
D. K. Fuhriman 
L. W. Jones 
E. B. Wilcox 
A. J. Morris 
L. H. Pollard 
C. Henry 
D. M. Hammond 
M. L. Miner 
W . Binns 
A. B. Smith 
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Table 2. Station projects closed during the biennium listed by number, giving 
title, fund, department, and leaders 
No. Title 
12'8 Bacterial wilt of alfalfa 
139 Lygus bugs, superb plant 
bugs and thrips in rela-
tion to alfalfa seed pro-
duction 
160 Pasture improvement 
studies 
197 Influence of commercial 
fertilizers and manure on 
the yield and quality of 
the major vegetable crops 
214 Onion improvement 
through the development 
of inbred strains and hy-
brids 
217 Influence of green manure, 
farm manure, and com-
mercial fertilizers on the 
yield and quality of vari-
ous crops growing on the 
principal soil types of 
Utah 
233 Influence of age of breed-
ing and summer manage-
ment on production of 
range cattle 
238 The open shed compared 
to the closed stanchion 
barn for housing dairy 
cattle 
239 Alfalfa seed setting and 
production 
240 Forage production and 
adaptation of improved 
varieties of alfalfa 
241 Sugar beet variety tests and 
improved cultural prac-
tices 
Fund 
State 
State 
State 
State 
Purnell 
State 
Purnell 
State 
Purnell 
State 
Purnell 
State 
9b3 
State 
State 
State 
Department 
Agronomy 
Entomology 
Agronomy 
Vegetable 
Crops 
Vegetable 
Crops 
Agronomy 
Animal 
Husbandry 
Range 
Management 
Dairy 
Husbandry 
Agronomy 
Agronomy 
Agronomy 
Leaders 
R. J. Evans 
c. J. Sorenson 
D. W. Pittman 
1. H. Pollard 
1. H. Pollard 
A. E. Clarke 
H. B. Peterson 
R. Nielson 
]. A. Bennett 
1. A. Stoddart 
G. Q. Bateman 
G. B. Caine 
J. W. Carlson 
M. W. Pedersen 
]. W. Carlson 
D. W. Pittman 
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Table 2. Station projects closed during the biennium listed by number, giving 
title, fund, department, and leaders (continu ed ) 
No. Title Fund 
243 The development and use State 
of early spring and fall 
pastures 
244 Range inventory and sub- State 
sequent vegetal changes 
under proper range man-
agement 
248 Clover improvement State 
252 Foundation potato seed State 
stock 
2'57 The effect of various fac- Purnell 
tors, including freezing 
and cooking procedures, 
on the nutritive value of 
lamb 
265 Fence post preservation State 
266 Evaluation of factors affect- State 
ing water yields from 
high water sheds 
271 Etiology, pathology, epi- State 
demiology, and the con-
trol of staphylococcosis 
in turkeys 
272 The relative salt tolerance State 
of plants 
274 The tolerance of chicks and State 
poults for alfalfa and 
ladino clover meals in 
their mash 
288 Lima bean improvement State 
289 The toxicity of DDT to State 
farm animals and poultry 
and its accumulation in 
products consumed by 
man 
D epartment 
Range 
Management 
Range 
Management 
Agronomy 
Botany and 
Plant Pathology 
Home 
Economics 
Forestry 
Irrigation 
Veterinary 
Science 
Agronomy 
Poultry 
Vegetable 
Crops 
Physiology 
Chemistry 
Poultry 
Animal 
Husbandry 
Leaders 
M. E. Robinson 
M. E. Robinson 
W. H. Bennett 
B. L. Richards 
E. B. Wilcox 
R. R. Moore 
G. D. Clyde 
G. L. Pearson 
M. L. Miner 
D . W . Thorne 
D. R. McAllister 
C. I. Draper 
1. H. Pollard 
C. Biddulph 
D. A. Greenwood 
C. I. Draper 
L. E. Harris 
J. A. Bennett 
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Table 2. Station pfojects closed during the biennium listed by number, Kiving 
title, fund, department, and leaders (continued) 
No. Title Fund 
290 The influence of certain Purnell 
cultural and harvesting 
methods and varieties on 
the yield and quality of 
vegetables 
292 Methods for seeding aban- State 
doned farm land and im- Purnell 
proving sagebrush and 
cheatgrass ranges 
294 Marketing Utah peaches 9b3 
298 The effect of certain or-
ganic insecticides and 
herbicides upon microbial 
processes related to soil 
fertility 
300 Possibilities of certain 
wheatgrass species when 
grown for seed production 
under dry land conditions 
in Utah 
304 Consumptive water use and 
requirements in the Colo-
rado River Area of Utah 
State 
Adams 
State 
State 
B-J 
308 Management of related ir- State 
rigation and drainage en-
terprises 
311 The dynamics of soil moi- Adams 
sture 
316 Factors involved in the de- State 
terioration of irrigated Adams 
soils 
32'0 Resolution of a symmetri- Grants 
cal tertiary alcohols 
322 Quality of fresh peas as Grants 
affected by stage of ma-
turity at harvest 
345 Economical feeding of tur- State 
keys 
Department 
Vegetable 
Crops 
Home Economics 
Range 
Management 
Agricultural 
Economics 
Bacteriology 
Agronomy 
Irrigation 
Irrigation 
Physics 
Agronomy 
Chemistry 
Vegetable 
Crops 
Poultry 
Leaders 
L. H. Pollard 
E. B. Wilcox 
c. W. Cook 
L. A. Stoddart 
w. P. Thomas 
L. W. Jones 
W. H . Bennett 
C. H. Milligan 
]. H . Maughan 
o. W. Israelsen 
W. Gardner 
D. W. Thorne 
]. P. Thorne 
T. M. Burton 
L. H. Pollard 
C. I. Draper 
26 UTAH AGRICULTURAL EXPERIMENT STATION BULLETIN 357 
Table 3. Station projects initiated or revised durin!!, the biennium listed by num-
ber, giving title, fund, department, and leaders 
No. Title Fund 
Dry farm cropping and til- State 
lage practices 
312 Poultry management and 
meat production 
314 Coordination and planning 
of research for the west-
ern regional research pro-
iect W-9, irrigation and 
soil management 
315 Microbial associations in 
Utah soils 
State 
9b3 
State 
Adams 
323 Improvement of alfalfa State 
seed production 
338 Control and eradication of 
weeds and other undesir-
able plants 
358 Making Swiss cheese using 
the cheddar method 
359 Meat quality and dressing 
percentage as influenced 
by feeding sugar to live-
stock prior to slaughter 
360 Methods of seeding sage-
brush and juniper ranges 
and studying how result-
ing stands should be graz-
ed 
361 Cyto-genetic studies of In-
termountain range grasses 
362 Health hazards from resi-
dues from newer insecti-
cides 
363 Fundamental relationships 
of soil moisture, aeration, 
permeability, and temper-
ature to soil structure and 
productivity 
USDA 
State 
State 
Grants 
State 
Grants 
Purnell 
State 
Purnell 
State 
Grants 
Purnell 
State 
Adams 
Department 
Agronomy 
Poultry 
Veterinary 
Science 
Agronomy 
Bacteriology 
Agronomy 
Agronomy 
Dairy Industry 
Chemistry 
Nutrition 
Range 
Management 
Botany and 
Plant 
Pathology 
Chemistry 
Animal 
Husbandry 
Physiology 
Agronomy 
leaders 
W. H. Bennett 
D. W. Pittman 
C. I. Draper 
K. lund 
W. Binns 
R. H. Walker 
D. A. Broadbent 
K. R. Stevens 
]. W. Carlson 
F. 1. Timmons 
A. ]. Morris 
P. B. larsen 
D. A. Greenwood 
E. B. Wilcox 
c. W. Cook 
1. A. Stoddart 
W. S. Boyle 
A. H. Holmgren 
D. A. Greenwood 
]. R. Harris 
C. Biddulph 
S. A. Taylor 
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Table 3. Station projects initiated or revised durinK the biennium listed by num-
title, fund, department, and leaders (continued) 
No. Title 
364 Fluorosis of plants and ani-
mals 
365 Influence of moisture on 
availability and utilization 
of phosphorus 
366 Onion improvement 
367 Alfalfa breeding and evalu-
ation 
368 Potato variety tests 
369 Grass seed production in 
Utah 
370 The testing and evalua-
tion of legumes other than 
alfalfa 
371 Testing corn hybrids for 
yield 
372 Commercial fertilizer and 
crop variety field trials 
373 Evaluation of factors af-
fecting water yields from 
high water sheds 
374 The dynamics of soil moi-
sture 
375 An investigation of Halo-
geton glomeratus: its 
poisonous properties, 
ecology, and control 
376 The improved use of wet 
and salted soils for forage 
production 
377 Calf fluorosis 
Fund 
State 
Grants 
Purnell 
Purnell 
Grants 
State 
Purnell 
USDA 
State 
State 
State 
State 
State 
State 
USDA 
State 
State 
B-J 
State 
Grants 
State 
Grants 
Department 
Chemistry 
Botany and 
Plant Pathology 
Agronomy 
Vegetable 
Crops 
Agronomy 
Agronomy 
Agronomy 
Agronomv 
Agronomy 
Agronomy 
Irrigation 
Physics 
Range 
Management 
Animal 
Husbandry 
Veterinary 
Science 
Agronomy 
Chemistry 
Animal 
Husbandry 
Dairy 
Industry 
Leaders 
D. A. Greenwood 
H. M. Nielsen 
W. H . Robinson 
F. B. Wann 
H. B. Peterson 
L. H. Pollard 
F. R. McAllister 
M. W. Pedersen 
D. R. McAllister 
W. H. Bennett 
W . H. Bennett 
R. W. Woodward 
R. Nielson 
R. Nielson 
G. D. Clyde 
G. L. Pearson 
W. Gardner 
L. A. Stoddart 
C. W. Cook 
L. E. Harris 
W. Binns 
H . B. Peterson 
D. R. McAllister 
D. A. Greenwood 
L. E. Harris 
G. Q. Bateman 
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Table 3. Station projects initiated or revised during the biennium listed by num-
title, fund, department, and leaders (continued) 
No. Title Fund 
378 Range and pasture develop- State 
ment and use 
379 Analysis of agriculturall 9bI, 2 
cooperative bargaining as-
sociations 
381 Amino acid requirements State 
of chickens and turkeys 
382' Vitamin requirements of State 
turkeys 
383 Biological interactions in- State 
volved in alfalfa seed pro-
duction 
384 Relationship of fertility, 
soil moisture, and certain 
cultural practices on the 
production of lima beans 
385 Lima bean improvement 
387 Means of transmission and 
methods of control of 
staphylococcosis in tur-
keys 
388 Chronic respiratory diseases 
of chickens and their re-
lation to other respiratory 
diseases of chickens and 
turkeys 
389 Agronomic investigations 
at Snow College 
390 Investigations of the mar-
kets, value, distribution, 
and management of J uni-
perus utahensis in the 
state of Utah 
391 Agricultural trade barriers 
as related to marketing 
Utah agricultural products 
State 
Purnell 
State 
State 
Grant 
State 
State 
State 
State 
9bl , 2' 
and 3 
Department 
Range 
Management 
Agricultural 
Economics 
Poultry 
Poultry 
Agronomy 
Vegetable 
Crops 
Agronomy 
Vegetable 
Crops 
Veterinary 
Science 
Veterinary 
Science 
Agronomy 
Forestry 
Agricultural 
Economics 
Leaders 
M. E. Robinson 
G. A. Carpenter 
J. o. Anderson 
J. o. Anderson 
K. Lund 
M. W. Pedersen 
1. H. Pollard 
C. Henry 
H. B. Peterson 
1. H. Pollard 
M. 1. Miner 
1. Shupe 
M. 1. Miner 
G. Van Eppes 
J. W. Floyd 
T. W. Daniel 
V. 1. Israelsen.. 
BIENNIAL REPORT 1950-1952 29 
Table 3. Station projects initiated or revised during the biennium listed by num-
ber, giving title, fund, department, and leaders (continued) 
No. Title Fund Department Leaders 
392 Consumptive use of water B-J Irrigation D. K. Fuhriman 
and irrigation require- State 
ments in the Bonneville 
Basin of Utah 
393 The effect of some insecti- State Bacteriology L. W. Jones 
cides in current use upon Adams 
the soil microflora 
394 The effect of calcium and State Home E. B. Wilcox 
phosphorus upon the Purnell Economics 
utilization of carotene and 
vitamin A 
395 Dispenser merchandising Grants Dairy Industry A. J. Morris 
of market milk 
396 Effect of state of maturity State Vegetable L. H. Pollard 
on yield and quality of Purnell Crops C. Henry 
sweet corn Grants 
398 Coccidiosis in cattie, sheep, State Zoology D. M. Hammond 
and poultry Grants Veterinary M. L. Miner 
Science w. Binns 
399 Farm electrification Grants Agricultural A. B. Smith 
Engineering 
COOPERATION WITH OTHER AGENCIES 
TO SUPPLEMENT and broaden the scope of the work of the Experi-
ment Station cooperative agreements have been entered into between 
the Station and the variQus bureaus of the U. S. Department of Agricul-
ture, the Department of Interior, various state agencies, public organiza-
tions, and private concerns that have been interested in furthering the 
solution of perplexing agricultural problems. Under these agreements, 
some 24 scientists paid by the cooperating agencies have been working 
on the Station research program and aiding in the solution of the state's 
agricultural problems. In all the cooperative research work in the state, 
the Experiment Station serves as the coordinating agency for the most 
effective and efficient promotion of the research work. Cooperative agree-
ments between the Experiment Station and other agencies are listed in 
tables 4 and 5. 
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Table 4. Cooperation agreements between the Utah Station and various federal 
agencies 
The improvements of rural housing in the western region 
Objective: To determine functional requirements of rural houses. 
Cooperation: Agricultural Experiment Stations of Oregon, Colorado, Utah, 
California, and Washington, and the Department of Agriculture 
Effective: July 1947 to continue indefinitely 
Breeding improvement of turkeys: 
Cooperation: Agricultural Experiment Stations of California, Colorado, 
Oregon, Utah, Washington, and the Office of Experiment Stations, and the 
Department of Agriculture 
Effective: October 6, 1947, to continue indefinitely 
Investigations regarding the probable future repayment ability of agricultural 
water users on the proposed Weber Basin Irrigation Project 
Cooperation: U. S. Department of Agriculture 
Objectives: (a) To facilitate the study and investigation of all factors of 
an economic, soil, land development, and crop production character having a bear-
ing upon the ability of agricultural users of water in the Weber Basin area to 
repay the costs of providing irrigation water to them under the proposed irriga-
tion project. (b) Through the cooperative action of the parties to this memoran-
dum, provide the Secretary of Agriculture with reliable and adequate data from 
which he can prepare advisory information for the assistance of the Secretary 
of the Interior in regard to determining the repayment ability of the agricultural 
water users of the proposed project. 
Effective: November 1, 1950 to continue until the completion of the study. 
Appraisal of fruit and vegetable grower-processor relations in the states of Cali-
fornia and Washington 
Cooperation: U. S. Department of Agriculture 
Objectives: To determine the type of contractual and business relations 
in effect, (2) to determine the extent to which growers negotiate with processors 
through bargaining cooperatives, (3) to analyze the organization, structure and 
operating procedures of the bargaining associations, and ( 4 ) to appraise the 
possibilities and limitations of these organizations. 
Effective: June 13, 1951 to continue to June 30, 1953 
Study of the relationship between color and maturity in sweet corn 
Cooperation: U. S. Department of Agriculture 
Objectives: To make a carefully controlled and detailed study of the rela-
tion between color and maturity in sweet corn. 
Effective: June 18, 1952 for two years 
A study of organization, costs, and returns on family operated cattle and sheep 
ranches in Utah and the Intermountain Area 
Cooperation: Bureau of Agricultural Economics 
Effective: November 15, 1946 
A study of factors affecting consumer demand and economic efficiency in market-
ing poultry 
Cooperation: Bureau of Agricultural Economics 
Objectives: (1) To determine the demand, consumer acceptance, supply, 
price, and marketing conditions under which poultry will compete successfully 
with other meats for the consumer's dollar, both for family trade and institutional 
use; (2) to develop new forms, packages, and methods to facilitate the market-
ing of poultry. 
Effective: January 1, 1948 
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Western agricultural economics research council 
Cooperation: Agricultural experiment stations of Arizona, California, Colo-
rado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and 
Wyoming, and the Bureau of Agricultural Economics 
Objectives: To facilitate, strengthen, and integrate research relationships 
in the field of agricultural economics, with particular reference to those economic 
and marketing problems of special concern to the Western States 
Effective: March 1, 1948, to continue indefiniteiy 
Preservation and utilization of fruits and vegetables grown under Great Basin 
conditions and of poultry products 
Cooperation: Bureau of Agricultural and Industrial Chemistry 
Objectives: To aid the fruit and vegetable industries of Utah and the In-
termountain Region as well as consumers generally by studying cooperatively the 
preservation and utilization of fruits and vegetables 
Effective: July 19, 1939, to continue indefinitely 
Western Regional Research Laboratory for research on utilization of farm prod-
ucts at Albany, California 
Cooperation: Bureau of Agricultural and Industrial Chemistry and 11 states 
in western farm producing area 
Objectives: To find new means of utilizing surplus supplies of apples, 
alfalfa, fruits, potatoes, poultry products and by-products, vegetables, and wheat 
Effective: July 1, 1940, to continue indefinitely 
Cooperative research 
Cooperation: Bureau of Animal Industry 
Objectives: To cooperate in research on the production and improvement 
of farm and range animals and poultry and of animal and poultry products and 
industries; animal eradication; and methods of handling, processing, and transpor-
tation, and storage of animal and poultry products. 
Effective: June 25, 1952, to continue indefinitely 
Supplement 1. Improvement of sheep for western ranges 
Effective: July 1, 1952, to continue indefinitely 
Cooperative research for the improvement of beef cattle through breeding 
Cooperation: Bureau of Animal Industry and the state agricultural experi-
ment stations in the western states 
Objective: To develop lines of beef cattle that will result in improvement 
in such characters as rate and economy of gain, fertility, nursing ability, longevi-
ty, and carcass quality 
Effective April 11, 1947, to continue not beyond June 30, 1970 
Investigations on diagnosis, transmission, and treatment of bovine trichomoniasis 
Cooperation: Bureau of Animal Industry 
Objectives : (a) To develop accurate methods of diagnosis, (b) to obtain 
further information on transmission of the disease, and ( c ) to determine the 
value of current treatments and develop new ones. 
Effective: November 1, 1950, to continue indefinitely 
Investigation of the beet leafhopper as a pest of beets, tomatoes, and other sus-
ceptible vegetable crops, and the tomato fruitworm 
Cooperation: Bureau of Entomology and Plant Quarantine 
Objectives: To study all phases of the sugar beet leafhopper problem with 
the purpose of developing effective measures for control 
Effective: September 1, 1937, to continue indefinitely 
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Investigations on research program for increasing alfalfa seed prodcution by 
determining the value and methods of effectuating cross pollination of alfalfa 
through studies of honey and wild bees and the alfalfa plant 
Cooperation: Bureau of Entomology and Plant Quarantine, Bureau of Plant 
Industry, Soils, and Agricultural Engineering , 
Objectives: (1) to determine the value of (a) increasing the ' concentration 
of honey bees adjacent to blooming alfalfa fields and of (b) wild bees in cross 
pollinating alfalfa; (2) the effect of ecological factors on cross pollination activities 
of bees; (3) methods of artificially controlling the activities of bees to stimulate 
cross pollination; and (4) the relationship between varieties, strains, hybrids, 
culture practices, time of flowering, nectar secretion, pollen production, self-sterili-
ty of the plants, and the cross pollination activity of bees 
Effective: November 24, 1943, to continue indefinitely 
Virus diseases of stone fruits: pt. 2. Insect vector investigations 
Cooperation: Bureau of Entomology and Plant Quarantine 
Objectives: To determine the species of insects that may be responsible 
for the transmission of these virus diseases, especially little cherry and western x 
disease, and, with this information as a basis, to develop information on the 
biology and habits of the insects responsible for transmission, and measures 
that will augment present methods for the control of these diseases and the 
prevention of their spread. 
Effective: March 30, 1950, to continue indefinitely 
Cooperative research 
Cooperation: Bureau of Entomology and Plant Quarantine 
Objectives: To develop methods of controlling and eradicating injurious 
insects and to determine the best ways of utilizing beneficial ones. 
Effective: March 30, 1950, to continue indefinitely 
Western cooperative spray project 
Cooperation: State agricultural experiment stations of California, Colorado, 
Idaho, Montana, Oregon and Washington; the state departments of agriculture 
of California and Oregon; the Department of Agriculture of British Columbia; 
the Division of Entomology and the Division of Botany and Plant Pathology of 
the Canadian Department of Agriculture; and the bureaus of Entomology and 
Plant Quarantine and Plant Industry, Soils, and Agricultural Engineering 
Objectives: To cooperate in work with spray materials for use in the control 
of fruit insects and of fruit diseases with the particular objects of advancing 
more rapidly our knowledge of spray materials and their use; of bringing about 
the use of uniform materials and methods in experimental spraying, in order that 
results obtained in one district may be more accurately compared with those 
obtained in other regions 
Effective: June 22', 1951, to continue indefinitely 
Nutritional status of population groups (or individuals) of the Western Region 
in relation to their dietary intake 
Cooperation: Bureau of Human Nutrition and Home Economics 
Objectives: To study children 6-16 years old participating in the Ogden 
rheumatic fever clinic and a corresponding group of normal school children in 
the same area in an attempt to discover if diet is a factor in the incidence of 
rheumatic fever. 
Effective: September 7, 1947, to continue until June 30, 1952 
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Cooperative research on the relationships of salinity of irrigation water and of 
soil conditions to plant growth and related factors involved in a permanently 
successful irrigated agriculture (U. S. Regional Salinity Laboratory at River-
side, California) 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering, 
and the states in the western range region and Hawaii 
Objective: To provide for correlation of research on the relationships of 
the salinity of irrigation water, and of soil conditions to plant growth and re-
lated factors in a permanently successful irrigated agriculture to be done at the 
regional laboratory and at the various state agricultural experiment stations in 
the Western Region 
Effective Feb. 1, 1938, to continue indefinitely 
Improving the effectiveness of vegetation in controlling soil erosion 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering, 
Soil Conservation Service 
Objective: To conserve more effectively soil and moisture through the use 
of superior plants and improved methods of vegetative control 
Effective: July 1, 1940. Renewed yearly 
The making of soil surveys and the mapping of related physical land features 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering, 
Soil Conservation Service, Agricultural Conservation and Adjustment Administration 
Objective: To prepare accurate soil maps, accompanied by adequate des-
criptions of soil types and phases as to their suitability for the growth of crops, 
grasses, and trees under alternative systems of management 
Effective: August 1, 1943, to continue indefinitely 
Investigations on methods of soil management for crop production 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering 
Objectives: To develop sound principles of agriculture in the realm of 
soils, fertilizers, and irrigation, which may be applied by the farmers. 
Effective: April 1, 1946, to continue indefinitely 
Investigations into soil, fertilizer, and irrigation problems 
Cooperation: Agricultural experiment stations of Washington, Oregon, 
California, Idaho, Nevada, Arizona, Montana, Wyoming, Colorado, New Mexico, 
and Hawaii, Bureau of Plant Industry, Soils, and Agricultrual Engineering, Soil 
Conservation Service, Office of Experiment Stations 
Objectives: A. Joint consideration and study of soil research which is of 
a regional nature, B. Collaboration with the Soils and Fertilizer Laboratory, 
C. Formation of a national soil and fertilizer research committee 
Effective: January 1, 1948, to continue indefinitely 
The plan for foundation seed purchase program and research projects for distri-
bution of foundation seed stocks of superior varieties of small-seeded legumes 
and grasses 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering; 
Grain Branch, Commodity Credit Corporation, and the Production and Marketing 
Administration 
Objectives: To build up quickly and to maintain foundation seed stocks 
of superior grass and legume varieties 
Effective: May 20, 1949, to continue indefinitely 
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Cooperative research 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering 
Objectives: To cooperate on specific investigations including the produc-
tion and improvement of farm crops and other plants and plant industries; soils 
and soil-plant relationships, and the application of engineering principles to 
agriculture; plant diseases, including nematodes and methods for their prevention 
and control; plant and plant disease collections and surveys; the distribution of 
weeds and means for their control; and methods of handling, processing, trans-
portation, and storage of agricultural products. . 
Effective: October 19, 1949, to continue indefinitely 
Supplement 1. Investigations on the production, improvement, genetics, 
growth and quality, and diseases and pests of cereal crops, particularly wheat, 
oats, and barley 
Effective: November 23, 1949 
Supplement 2. Investigations on the control of weeds on irrigated lands 
Effective: November 23, 1949 
Supplement 3. Investigations on the breeding and improvement of alfalfa 
Effective: November 23, 1949 
Supplement 4. Investigations on legume seed production 
Effective: November 23, 1949 
Supplement 5. Investigation on the breeding and improvement of range 
and pasture plants: range reseeding and pasture improvement 
Effective: November 23, 1949 
Supplment 6. Investigations on curly-top and other diseases of vegetables 
and on production of vegetable seed crops 
Effective: November 23, 1949 
Supplement 7. Investigations on the breeding, culture, and diseases of potatoes 
and onions 
Effective: November 23, 1949 
Supplement 8. Investigations to reduce crop damage caused by nematodes 
Effective: November 23, 1949 
Supplement 9. Functional requirements, materials, and construction methods 
for farm buildings 
Effective: November 23, 1949 
Supplement 10. Investigations of soil management problems relating to the 
yield and quality of alfalfa under irrigated rotations 
Effective: November 23, 1949 
Supplement 11. Distribution of foundation seed stocks of small-seeded le-
gumes and grasses 
Effective: November 23, 1949 
Supplement 12: Research on the virus diseases of stone fruits 
Effective: December 12, 1949 
Supplement 13. Develop practices to maintain sugar content and quality of 
harvested sugar beets and sugarcane 
Effective: February 15, 1950 
Supplement 14. Develop, through breeding and agronomic testing, improved 
varieties of sugarcane and sugar beets suited for fully mechanized production 
Effective: February 15, 1950 
Supplement 15. Investigations on diseases of forest and shade trees 
Effective: April 24, 1950 
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Irrigation and soil management studies including drainage, salinity, and fertilization 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering 
Objectives: To evaluate the basic relationships between water, soil, and 
plants and develop methods of water use and soil management that will improve 
and conserve the nation's land and water resources. In the early stages, attention 
will be given to soil nutrient requirements for alfalfa production in established 
irrigation projects. 
Effective: January 28, 1949, to continue indefinitely 
Snow surveys and irrigation water supply forecasts in Utah 
Cooperation: Forest Service (Region 4) Utah State Engineer 
Objectives: (1) To measure snow on the principal water sheds of the state 
at least once annually as near the end of the winter season as possible, and 
measure at key stations over the state monthly from January through May of 
each year. (2) Record, analyze, and coordinate snow surveys and other related 
data in order to have at hand sufficient information to predict the runoff from 
the principal watersheds of the state 
Effective: Renewed each year 
Rehabilitation and restoration to range of abandoned cultivated lands through 
reseeding, management, and conservation of soil and water 
Cooperation: Forest Service, Bureau of Plant Industry, Soils, and Agricul-
tural Engineering, Soil Conservation Service 
Objectives: (1) To determine the most effective and economical methods 
of restoring abandoned farm lands to range through reseeding and through soil 
and water conservation. (2) To determine the best management methods and 
practices for such lands, both during and after rehabilitation and restoration 
Effective January 1, 1946 
Livestock production and range management investig~tions on farms and range 
lands in the vicinity of Cedar City, Utah 
Cooperation: Forest Service (Intermountain Forest and Range Experiment 
Station) and Bureau of Land Management 
Effective: January 1, 1945, to continue indefinitely 
Preparation and processing of domestic wools, for more efficient marketing and 
for increasing returns to growers 
Cooperation : Production and Marketing Administration 
Objective: To determine the practicability and the advantage from an 
economic standpoint of various methods of preparing range wools for marketing: 
(1) Removal of tags, belly, legs, and face wools at the time of shearing or 
during the shearing operation, (2') grading of fleeces at shearing pens, (3 ) 
grading or sorting of small lots of wool at warehouses, and ( 4 ) scouring a 
number of lots of wool, to compare returns with those from wools of similar 
types sold in grease. 
Effective: May 20, 1949, to continue as long as funds are appropriated 
under the Research and Marketing Act. 
Regional marketing research in poultry and eggs 
Cooperation: Production and M arketing Administration 
Objectives: (1) To determine the average quality of chickens processed 
in country processing plants; (2) to determine the relationship between live 
grading as done by chicken buyers in the state and dressed grading according 
to federal specifications; (3) to determine the relationship between dressed 
grading as done by the trade and grading according to federal specifications, and 
(4) to determine the change in quality in the marketing process. To appraise 
the economics of grading and possibilities of improving grading specifications 
and procedures. 
Effective: July 1, 1950, and may be abrogated upon thirty days' written 
notice 
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Irrigation investigations and research in the state of Utah 
Cooperation: Soil Conservation Service 
Objectives: To survey Utah drainage districts, irrigation company water 
conveyance facilities and needs, irrigation problems, practices, and methods, and 
snow surveys and stream-flow forecasts throughout Utah 
Effective: July 1, 1928, renewed yearly 
Research in soil erosion and its control 
Cooperation: Soil Conservation Service 
Objective : To study in a thoroughly coordinated manner the main factors 
and forces involved in the incidence of soil erosion under general farming 
conditions, methods of prevention or control, and the most economic method of 
restoring lands already injured to varying degrees by the uncontrolled action of 
wind or water 
Effective: May 26, 1936, to continue indefinitely 
Laboratory and field investigations of basic factors governing soil erosion by 
irrigation water 
Cooperation: Soil Conservation Service 
Objective: To study the basic physical relations of soil properties, slope 
of land, and size of stream to soil erosion and conservation in order to find 
practical methods of reducing erosion and soil depletion caused by irrgiation 
Effective: 1940 
The establishment and operation of a cooperative soils laboratory 
Cooperation: Soil Conservation Service 
Objective: In making soil conservation surveys the work must be supported 
by physical and chemical laboratory analysis of soil samples taken in the field. 
This laboratory will do this work as well as to process soil and water samples 
to provide basic data for use as a guide in making recommendations on soil 
conservation and management problems 
Soil conservation surveys 
Cooperation: Soil Conservation Service 
Objectives: To make basic and farm planning surveys in various counties 
in the state 
Effective: October 1945, to continue indefinitely 
Irrigation investigations and consumptive water use requirements in the state of 
Utah 
Cooperation: Utah State Engineer, Soil Conservation Service 
Objective: To obtain information and develop water management practices 
for the purpose of conservation and use of water in the state. 
Effective: July 1, 1951 to June 30, 1953, but may be renewed 
Tests and studies for development of devices and methods for measurement of 
losses from canals; determination of usefulness of various construction materi-
als for lining canals; determination of economic lining material from the 
standpoint of first costs and maintenance costs; and otherwise effecting 
economic conservation of water by lining of canals 
Cooperation: Bureau of Reclamation 
Effective: July 1950, to continue indefinitely 
Tests and studies of seepage losses and water and land conservation showing 
benefits to be derived from canal lining 
Cooperation : Bureau of Reclamation 
Objectives: To cooperate in making tests and studies prior and subsequent 
to the lining of approximately 3,000 feet of the Weber-Provo Diversion Canal. 
Effective: May 15, 1951, to continue until June 30, 1952 
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Installation of bulkheads and measurement of seepage losses on the Yellowstone 
Feeder Canal of the Moon Lake Project 
Cooperation: Bureau of Reclamation 
Objectives: To cooperate in making studies and tests of seepage losses 
and water and land conservation from canal lining 
Effective: September 17, 1951 
Atomic energy research and development 
Cooperation: U. S. Atomic Energy Commission 
Objectives: (1) Research in the use of radioactive isotopes in a study of the 
reproductive system. (2) Research on the use of radioactive isotopes in a study 
of chemically induced chlorosis. 
Effective: March 1, 1950 
A study of halogeton management and control 
Cooperation: Bureau of Land Management 
Objectives: (1) to determine grazing systems and livestock management 
systems which minimize livestock poisoning. (2) to determine pathological 
response of livestock to both large (lethal) and small, continued quantities of 
halogeton in the diet in order to develop a proper system of range use. (3 ) 
to study response of halogeton to various species and densities of planted grasses 
and natural forage plants and to measure, by use of experimental livestock, the 
effect of improved forage conditions upon livestock losses. 
Effective: May 27, 1952, to June 30, 1953. 
Table 5. Cooperation with non-federal agencies 
Production of foundation seed stocks 
Cooperation: Utah Crop Improvement Association 
Objectives: (1) To produce and maintain a supply of pedigreed founda-
tion seed stocks of all crop seeds commonly certified in this state and of com-
mercial importance. (2) To produce seed stocks true to variety, free from 
disease, of uniform quality and purity. (3) To release under contract super-
vision new varieties of crop seeds for thorough testing and provide as a source 
of seed for new varieties. (4) To provide a source of pedigreed foundation seed 
which can be used by plant breeders and certified seed growers in the production 
of high quality pure seeds. 
Effective: June 31, 1941 
Nutritional deficiencies in range forage and the supplementary feeding of range 
livestock 
Cooperation: Swift and Company 
Objectives: (1) To determine the nutritional value of the principal range 
forages which are the sole source of feed of cattle and sheep during the grazing 
period. (2) To determine the distribution and practical means of overcoming 
phosphorus deficiency and other possible co-existing deficiencies among range" 
livestock. (3) To investigate the palatibility and availability of the phosphorus 
from deflourinated phospate rock and deflourinated superphosphate or similar 
products as compared to bone meal when fed to cattle and sheep on carefully 
controlled experimental stations and on phosphorus-deficient range 
Use of canal to convey water from Logan River to site of hydraulic laboratory 
Cooperation: Logan and Northern Irrigation Company 
Objectives: To supply water to the irrigation laboratory for the testing 
of canal linings 
Effective: June 23, 1945, to be renewed or terminated at the end of ten years 
38 UTAH AGRICULTURAL EXPERIMENT STATION BULLETIN 357 
An investigation of the effect of various soil moisture stresses and fertility levels 
as well as the interaction of these on each other and in combination with 
spacing of beets on the percentage sugar, total tons of beets, and total tons 
of sugar per acre 
Cooperation: Utah-Idaho Sugar Company, Amalgamated Sugar Company 
Effective: February 14, 1947 
The role of phosphorus in animal nutntlOn under range and farm conditions 
Cooperation : International Minerals and Chemical Corporation 
Objectives: To find (1) the phosphorus requirement for different types of 
animals, (2) the best methods of providing a supply of phosphorus for different 
animals, (3) the response from feeding different types and levels on (a) gain 
in weight, (b) reproduction 
Effective: September 30, 1947 
To study the advantages of feeding sugar to hogs, sheep, and cattle prior to 
slaughtering. 
Cooperation: Sugar Research Foundation, Inc. 
Effective: July 1, 1950, renewed yearly 
Growing seed of Wisconsin Synthetic C and G alfalfa 
Cooperation: Wisconsin Agricultural Experiment Station, Bureau of Plant 
Industry, Soils, and Agricultural Engineering 
Objectives: To grow Wisconsin Synthetic C alfalfa for seed increase during 
the seasons of 1950, 1951, and 1952 
Effective: April 25, 1950, to 1955 
Fluorosis of vegetation and animals in Utah Valley, Utah County, Utah 
Cooperation: Columbia-Geneva Division, U. S. Steel Company 
Objectives: (1) To determine the extent and distribution of fluorides in 
Utah Valley and the effect of the same on vegetation and animals. (2) To 
determine concentration of fluorides in waters, soils, in and on vegetation, and in 
bones, teeth, and urine of animals through samples collected at different locations 
in Utah Valley. ( 3 ) to suggest methods of amelioration and alleviation of 
fluorosis in Utah Valley. 
Effective: April 1951, to continue until April 1953. 
Effect of some of the newer insecticides on bees and other pollinating insects 
Cooperation: Julius Hyman & Company and Shell Chemical Corporation 
Objectives: To conduct research to evaluate the effectiveness for the control 
of legume insect pests of the insecticides Aldrin, Dieldrin, Hyman experimental 
compound 269, and other new compounds developed by Julius Hyman & Company, 
including the effect of such insecticides on bees and other pollinating insects, 
in comparison studies with standard available recommended insecticides, and to 
provide residue sample for analysis. 
Effective: March 1, 1952, to February 28, 1953, May be extended from year 
to year. 
To investigate the control of coccidiosis in cattle, sheep, and poultry 
Cooperation: Sharp & Dohme 
Objectives: (1) To obtain information on the life cycle of Eimeria bovis 
and E. zurnii which will be of use in producing experimental infections and 
in developing methods of control. (2) To determine the value of "sulfathalidine" 
and "sulfathalidine-arsenic" and other agents in the control of coccidiosis caused 
by E. bovis and E. zurnii. (3) To do exploratory work with experimental 
coccidiosis in sheep and with intestinal coccidiosis in chickens in order to provide 
a basis for agents in control of these diseases. 
Effective: July 1, 1952, to June 30, 1953, and may be extended. 
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Utah cooperative farm electrification educational program 
Cooperation : Utah College-Industry Farm Electrification Committee 
Objectives: To supply facts concerning the use of electricity on the farm 
Effective: July 1, 1952, to be completed or revised, June 30, 1953. 
To investigate the utilization of urea as affected by feeding various levels of 
methionine and sulfur 
Cooperation: Dow Chemical Company 
Objectives : To determine if the utilization of urea is increased by feeding 
various levels of methionine and sulfur. 
Effective: September 1, 1952, to continue for one year and be extended by 
mutual consent. 
Genetic and cytological analysis of tumorous head in Drosophila melanogaster 
Cooperation : American Cancer Society, Inc. 
Objectives: (1) To locate the factors responsible for the tumorous head 
trait within the chromosomes, (2) to test wild stocks and determine the fre-
quency of the genes producing the maternal effect in natural populations, ( 3 ) 
to investigate genetic modifiers for the tumorous head expression, (4) to analyze 
the effects of environmental factors on the trait, (5) to make crosses between 
tumorous head and other tumor-bearing stocks and observe genetic relationships, 
(6) to interpret the results of these investigations in terms of growth processes. 
Effective: July 1, 1952, to June 30, 1953. May be renewed. 
RESEARCH GRANTS 
During the biennium grants-in-aid to support research have been made 
by several organizations. In addition some organizations have contributed 
generously in services, equipment, and other facilities to aid certain pro-
jects. These are listed in tables 6 and 7. 
Table 6. Private agencies contributing funds to the research program with amounts 
contributed 
Agency 
Amalgamated Sugar Company 
American Dairy Association 
American Dehydrators Association 
American Potash Institute 
American Smelting and Refining Company 
Atomic Energy Commission 
Cache Valley Dairy Association 
Cache Valley Turkey Growers' Association 
Corneli Seed Company 
Geigy Company 
J. A. Howell 
Julius Hyman Company 
International Minerals and Chemicals Corporation 
Kennecott Copper Company, Utah Division 
Moroni Feed Company 
National Institute of Health 
Northrup, King, and Company 
Amount 
dollars 
4,000 
800 
4,000 
1,000 
75 
16,700 
1,000 
300 
200 
300 
1,500 
1,000 
6,000 
50,000 
350 
66,620 
500 
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Nephi Processing Plant, Inc. 
Ogden Grain Exchange 
Phosphate Fertilizer Industry of the United States 
Power Utilities Companies 
100 
1,200 
3,500 
7,800 
Sharp and Dohme 
Sugar Research Foundation 
Swift and Company, Dairy and Poultry Division 
United States Smelting, Refining, and Mining Company 
2.500 
8~000 
100 
2',400 
United States Steel Corporation, Columbia-Geneva Division 
Utah Bankers Association 
106,900 
1,500 
500 
500 
Utah Canners Association 
Utah Canning Crops Association 
Utah-Idaho Sugar Company 
Utah Poultry and Farmers Cooperative 
Utah Turkey Federation 
Velsicol Corporation 
4,000 
1,000 
1,200 
1,400 
Table 7. Private agencies contributing materials and services to the research program 
Name 
American Cyanamid Company 
Anaconda Copper Company, Fertilizer 
Division 
John Bastian, Grant's Pass Oregon 
Bonneville Limited, Salt Lake City 
Christie Poultry Farms, Kingston, New 
Hampshire 
Crookham Company 
Dow Chemical Company 
E. I. DuPont de Nemours Company 
Ray Ewing Company 
Farmers Grain Cooperative, Ogden 
Ferro Corporation 
B. F. Goodrich Chemical Company 
Hercules Powder Company 
Julius Hyman and Company 
Island Gladiolus Gardens, Victoria, 
British Columbia 
Johns-Manville Sales Corporation 
Lasch Bulb Farm, New Albany, Indiana 
Lins Gladiolus, Cologne, Minnesota 
Modern Magnesium Products, Inc., New 
York City 
E. C. Olsen Company, Ogden 
Oregon Bulb Farms, Gresham, Oregon 
Milton G. Pence Grain Company, Ogden 
Name 
Charles Peter, Salt Lake City 
Charles Pfizer and Co., Inc., New York 
City 
Regan and Company 
Winston Roberts, Boise, Idaho 
Rohn and Haas Company 
Charles Rudd and Company, Salt Lake 
City 
Shell Chemical Corporation 
Spokane Tent and Awning Co., Spokane, 
Washington 
Stark Brothers . Nurseries, Louisiana, 
Missouri 
Stauffers Chemical Company 
U. S. Gypsum Company, Nephi, Utah 
United States Steel Company, Columbia 
Geneva Division 
Utah Growers' Cooperative, American 
Fork 
Velsicol Corporation ' 
Wasatch Oil Company 
West Coast Sales and Service Company, 
Tulare, California 
Western Gypsum Company 
Wheelock Wilson Nursery, Marshall-
town, Iowa 
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SERVICE ACTIVITIES OF THE EXPERIMENT STATION 
IN ADDITION to the strictly research activities, Station staff members are 
asked to perform many public services. 
The two veterinary laboratories perform diagnostic services for the 
growers of livestock and poultry. During 1950 and 1951 the following 
services were rendered: 
1950 1951 
Logan Laboratory 
Consignments ........... _.................................... 1,373 
Individual examinations ................................ 11,212 
Brucellosis tests ............................................ 2,907 
Provo laboratory 
Consignments ................................................ 1,209 
Individual examinations ................................ 6,997 
Brucellosis tests ............................................ 40,412 
Pullorum tests ............................................. . 
1,419 
14,964 
1,064 
1,227 
6,151 
2,330 
1,443 
Whenever there is a serious outbreak of disease, Station veterinarians 
consult with farmers, county agents, and local control agencies in an at-
tempt to determine causes and develop control methods. 
During the biennium 5,733 samples of soil, water, and plant materi-
als were analyzed by the soils laboratory maintained in cooperation with 
the Soil Conservation Service. These tests were made for governmental 
agencies and farmers throughout the state. 
In keeping with the state seed and weed laws the Utah Agricultural 
Experiment Station has designated the Utah Crop Improvement Associa-
tion as the seed certifying agency in the state. State funds are appropriat-
ed to the Utah Agricultural Experiment Station to help administer the 
seed certification program. The number of applications for seed certi-
fication, the acreages applied for, and the amounts of certified seed pro-
duced under the program are given in table 8. 
Project leaders cooperate with the Extension Service by talking with 
farm groups in various parts of the state, conducting short courses on 
the campus, giving demonstrations, holding field days on the experimental 
plots, writing extension circulars, answering letters for information, pre-
paring informative articles for newspapers, farm magazines, and for 
station publications. Many farmers are given direct assistance on their 
farms with their management problems. Much time of staff members 
is spent in meetings with other farm agencies in discussion and formu-
lation of agricultural plans. 
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Table 8. Applications for seed certification, acreage applied for and amounts of 
certified seed produced 
Acres applied Estimated production 
Applications for certification of' certified seed 
Crop 1950 1951 1950 1951 1950 1951 
ALFALFA 
number acres pounds 
Atlantic 7 12 291 447 53,200 5,539 
Buffalo 56 48 2621.9 ~A58.9 131,400 169,951 
Grimm 16 15 1259.5 1104.5 115,800 80,100 
Ladak 6 5 147 111 6,986 840 
Orestan 1 1 20 20 829 355 
Pioneer 6 4 294 227 39,500 44,612 
Ranger 222 2'46 7295.5 10504.7 366,200 449,541 
Wisc. Syn. "C" 1 1 5 5 90 712 
Wise. Syn. "G" 1 5.9 12 
CLOVER 
Cumberland 7 92 28,000 
Kenland 9 9 147.33 191 1,571 45,643 
ONIONS 
White Sweet 
Spanish 2 2 1.75 1.75 480 508 
Yellow Sweet 
Spanish 7 6 15.625 9.60 4,390 2,22'5 
BARLEY bushels 
Bonneville 7 7 95 49 7,149 3,444 
Trebi 4 3 52 30 1,167 500 
Velvon 8 10 195 117.9 6,597 6,430 
Winter Club 2 2 34 3 27 
OATS 
Overland 7 2 33.25 11 922 550 
Uton 1 2 130 
WINTER WHEAT 
Cache 6 8 394 174 3,883 3,229 
Wasatch 4 4 537 122 12',671 2,634 
SPRING WHEAT 
Dicklow 1 45 
Early Baart 6 1 66.5 8 1,890 
Federation 1 1 8 40 
Lemhi 6 14 145 207.5 5,321 7,280 
POTATOES 
Bliss Triumph 3 3 12.18 9.02 3,700 3,293 
Russet Burbank 35 35 276.80 300.83 69,410 104,808 
White Rose 50 35 583.75 441.73 247,820 12'8,220 
TOTALS 479 477 14,623.085 16,647.33 
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PUBLICATIONS 
THE RESULTS of experimental work are also published by the Station. 
During the biennium, 15 bulletins containing a total of 740 pages, 
4 circulars containing a total of 96 pages, 4 special reports totaling 132 
pages, 31 articles in scientific and technical j oumals totaling 168 pages, 
one list of available publications containing 11 pages, making a total of 
1147 pages, have been published. 
In addition 8 issues of Farm and Home Science, the station quarterly, 
containing 172 pages, have been issued. This publication contains 
timely articles and progress reports on station research written by staff 
members. 
Bimonthly a partial list of publications received by the Station is 
issued in mimeograph form for distribution to staff members to keep 
them informed of current work in their fields. Seventeen mimeograph 
publications on subjects of immediate importance were issued for state 
distribution. 
The mailing list on Farm and Home Science has grown to nearly 
5,900. Other publications are sent out only on request other than to 
libraries, experiment stations, county agricultural agents, and agricultural 
teachers of the state. 
BULLETINS 
B340 Adult honey bee losses in Utah as related to arsenic poisoning, by G. F. 
Knowlton, A. P. Sturtevant, and C. J. Sorenson. Department of Zoology, 
Entomology, and Physiology in cooperation with the U. S. Bureau of 
Entomology and Plant Quarantine. 30 p. 
B341 Rambouillet and Columbia-Rambouillet Iambs on the range and in the 
feed lot, by T. Donald Bell, Milton A. Madsen, James A. Bennett, 
Louis 1. Madsen, and D. Clarence Schmutz. 
Department of Animal Husbandry. 2'0 p. 
B342 The nutritive content of the grazing sheep's diet on the summer and winter 
ranges of Utah, by C. Wayne Cook and Lorin E. Harris. Departments 
of Animal Husbandry and Range Management. 66 p. 
B343 Biennial report, 1948-50. 62 p. 
B344 The nutritive value of range forage as affected by vegetation type, site, 
and state of maturity, by C. Wayne Cook and Lorin E. Harris. Depart-
ments of Range Management and Animal Husbandry. 45 p. 
B345 Effectiveness of gravity drains and experimental pumping for drainage, 
Delta Area, Utah, by O. W. Israelsen, D. F. Peterson, Jr., and R. C. 
Reeve. Department of Irrigation and Drainage in cooperation with 
the U. S. Regional Salinity and Rubidoux Laboratories. 64 p. 
- ~ 
B346 Irrigation waters of Utah, by J. P. Thorne and D. W. Thorne. Depart-
ment of Agronomy in cooperation with the U. S. Soil Conservation 
Service. 64 p. 
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B347 The life history and management of the mountain whitefish Prosopium 
williamsoni (Girard) in Logan River Utah, by William F. Sigler. 
Department of Wild Life Management. 21 p. 
B348 Cost and efficiency of producing canning corn in Cache County, Utah, 
1949, by Earnest M. Morrison and Willis G. Kearl. Department of 
Agricultural Economics. 24 p. 
B349 Management of irrigation and drainage enterprises in Utah with special 
reference to the northern Cache Valley .Area, by J. Howard Maughan 
and O. W. Israelsen. Department of Irrigation and Drainage in co-
operation with the U. S. Soil Conservation Service. 49 p. 
B350 Cemeteries of Box Elder and Summit Counties, by Joseph A. Geddes and 
Carmen Fredrickson. Department of Sociology. 72 p. 
B351 Hydraulics of wells, by Dean F. Peterson, Jr., Orson W. Israelsen, and 
Vaughn E. Hansen. Department of Irrigation and Drainage. 48 p. 
B352 Trade in western livestock at auctions. 1. Development, relative import-
ance, and operations, by Harold Abel and Dee A. Broadbent. Department 
of Agricultural Economics in cooperation with the agricultural e~peri­
ment stations of the Western States and the U. S. Department of 
Agriculture. 128 p. 
B353 Effect of nitrogen fertilizer on yield and protein content of winter wheat 
in Utah, by H. B. Peterson. Department of Agronomy. 29 p. 
B354 Marketing of chickens from producer to first handler, Washington, Oregon, 
and Utah, 1948-49, by Roice H. Anderson. Department of Agricul-
tural Economics in cooperation with the experiment stations of the 
Western States and the U. S. Department of Agriculture. 38 p. 
CIRCULARS 
C127 Weeds-methods for their control and eradication, by D. C. Tingey and 
F. L. Timmons. Department of Agronomy in cooperation with the 
U. S. Bureau of Plant Industry, Soils, and Agricultural Engineering. 47 p. 
C128 How serious are the defects of mechanical blocking of sugar beets, by 
D. W. Pittman. Department of Agronomy. 9 p . 
C129 Lining canals and reservoirs to reduce water losses, by C. W . Lauritzen, 
O. W. Israelsen, W. W. Rasmussen. Department of Irrigation and 
Drainage in cooperation with the U. S. Soil Conservation Service. 24 p. 
C130 Recommended practices to reduce fluorosis in livestock and poultry. 
Departments of Animal Husbandry, Chemistry, Veterinary Science, Botany 
and Plant Pathology, Dairy Industry, Poultry Husbandry, and Agronomy. 
16 p. 
SPECIAL REPORTS 
SR3 Trends in agricultural production, costs, and returns in Utah, by W. Preston 
Thomas, George T. Blanch, Dee A. Broadbent, E. M. Morrison, 
R. H. Anderson, and E. W . Lamborn. Department of Agricultural 
Economics. 35 p. 
SR4 Utah's land resources, by Lawrence A. Reuss and George T. Blanch. De-
partment of Agricultural Economics in cooperation with the U. S. 
Bureau of Agricultural Economics. 66 p. 
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SR5 Trends in chicken slaughter and prices in the Western States, by Roice 
H. Anderson. Department of Agricultural Economics in cooperation 
with the agricultural experiment stations of California, Oregon, and 
Washington and the U. S. Department of Agriculture. 15 p. 
SR6 Studies in turkey marketing in the western states, by Charles M. Fischer, 
Department of Agricultural Economics in cooperation with the agricul-
tural experiment stations of California, Oregon, and Washington and 
the U. S. Department of Agriculture. 16 p. 
REPRINTS 
R605 A quantitative study of Trichomonas foetus in preputial fluid from 
infected bulls, by Datus M. Hammond, V. Reid Bishop, George Jeffs, 
and Wayne Binns. Departments of Zoology, Entomology, and Physiolo-
gy and Veterinary Science. Jour. Vet. Res. 11: 308-314. 1950. 
R606 Control of alfalfa weevil in hay alfalfa with DDT dust, by F. V. 
Lieberman, S. J. Snow, and C. J. Sorenson. Department of Zoology and 
Entomology in cooperation with the U. S. Bureau of Entomology and 
Plant Quarantine. Jour. Econ. Entom. 43: 374-376. 1950. 
R607 Irrigated soils need good management, by D. W. Thorne. Department 
of Agronomy. Crops and Soils 2: 1950. 
R608 Using bumblebees in cages as pollinators for small seed plots, by M. W. 
Pedersen and G. E. Bohart. Departments of Agronomy and Zoology, 
Entomology and Physiology in cooperation with the U. S. Department 
of Agriculture. Agron. Jour. 42: 523. 1950. 
R609 Our resources-beneficial insects, by George F. Knowlton. Department 
of Zoology, Entomology and Physiology. Utah Acad. Sci., Arts, and 
Letters. Proc. 25:39-40. 1947-48. 
R610 Conservation of Utah soils, by D. W. Thorne. Department of Agronomy. 
Utah Acad. Sci., Arts, and Letters. Proc. 25: 29-32. 1947-48. 
R611 The historical background of reclamation, by Orson W. Israelsen. Depart-
ment of Irrigation and Drainage. Agr. Eng. 32:321-324. 1951. 
R612 Utilization of winter range forage by sheep, by Lisle R. Green, Lee A. 
Sharp, C. Wayne Cook, and Lorin E. Harris. Departments of Range 
Management and Animal Husbandry. Jour. Range Mgt. 4:233-241. 1951. 
R613 Thermodynamics and soil moisture, by Willard Hale Gardner, Walter 
Hale Gardner, and Willard Gardner. Department of Physics. Soil 
Sci. 72: 101-105. 1951. 
R614 Effect of feeding DDT dusted alfalfa hay to fattening lambs, by L. E. 
Harris, T. Myint, C. Biddulph, D. A. Greenwood, W. Binns, M. L. 
Miner and L. L. Madsen. Departments of Animal Husbandry, Physiology, 
Chemistry, and Veterinary Science. Jour. Anim. Sci. 10:581-591. 1951. 
R615 A comparison of the lignin ratio technique and the chromogen method of 
determining digestibility and forage consumption of desert range plants 
by sheep, by C. Wayne Cook and Lorin E. Harris. Departments of 
Range Management and Animal Husbandry. Jour. Anim. Sci. 10:565-
573. 1951. 
R616 Theory of probability and size distribution of soil aggregates, by Paul 
W. Evans. Department of Physics. Soil Sci. 72':245-247. 1951. 
R617 Flow of soil moisture in the unsaturated state, by Walter H. Gardner 
and Willard Gardner. Department of Physics. Soil Sci. Soc. Amer. 
Proc. 15:42-50. 1951. 
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R618 A continuous supply of soil moisture to the growing crop gives highest 
yield, by Sterling A. Taylor. Department of Agronomy. Farm and 
Home Science 12: 50-51, 61. 1950. 
R619 Measuring consumption and digestibility of winter range plants by sheep, 
by C. W. Cook, 1. A. Stoddart, and 1. E. Harris. Departments of 
Range Management and Animal Husbandry. Jour. Range Mgt. 4:335-
346. 1951. 
R620 Hypotheses concerning lime-induced chlorosis, by D. W. Thorne, F. B. 
Wann, and Wilford Robinson. Departments of Agronomy and Botany 
and Plant Pathology. Soil Sci. Soc. Amer. Proc. 15:254-258. 1950. 
R621 Ascorbic acid and carotene in fresh and stored celery, by Ethelwyn B. 
Wilcox and Leora S. Galloway. Department of Nutrition. Amer. 
Diet. Assoc. Jour. 27:965-967. 1951. 
R622 Inheritance of resistance of verticillium wilt in a tomato cross, by 
Lester Schaible, Orson S. Cannon, and Victor Waddoups. Department 
of Botany and Plant Pathology in cooperation with the U. S. Bureau 
of Plant Industry, Soils, and Agricultural Engineering. Phytopathology 
41:986-990. 1951. 
R623 Selection of Great Lakes lettuce strains for higher seed yield, by 1. R. 
Hawthorn and 1. H. Pollard. Department of Vegetable Crops in 
cooperation with the U. S. Bureau of Plant Industry, Soils, and 
Agricultural Engineering. Amer. Soc. Hort. Sci. Proc. 57:323-328. 1951. 
R624 Quality and palatability of lamb of three different cross breed~ by E. B. 
Wilcox and 1. S. Galloway. Department of Nutrition. Food Tech. 
6: 16-18. 1952'. 
R625 The effect of DDT upon the digestion and utilization of certain nutrients 
by dairy calves, by Verle R. Bohman, L-Lun Allen Chi, Lorin E. Harris, 
Wayne Binns, and Louis 1. Madsen. Departments of Animal Husbandry 
and Veterinary Science. Jour. Dairy Sci. 35:6-12. 1952. 
R626 What kind of a wool co-op is needed for western producers, by D. A. 
Broadbent. Department of Agricultural Economics. Amer. Cooperation 
615-621. 1951. 
R627 T ortrix pallorana, a pest of seed alfalfa in Utah, by S. J. Snow and S. 
McClellan. Department of Zoology and Entomology in cooperation with 
the U. S. Bureau of Entomology and Plant Quarantine. Jour. Econ. 
Entom. 44 : 1023. 1952. 
R628 The B vitamins in raw and cooked lamb. I. Thiamine, by Ethelwyn 
B. Wilcox and Leora S. Galloway. Department of Nutrition. Food 
Res. 17:67-73. 1952. 
R629 Range nutrition techniques, by Lorin E. Harris, C. Wayne Cook and 1. A. 
Stoddart. Departments of Animal Husbandry and Range Management. 
lour. Anim. Sci. 11: 181-190. 1952. 
R630 Stability of DDT and its effect on microbial activities of soil, by 1. W. 
Jones. Department of Bacteriology. Soil Sci. 73:2'37-241. 1952. 
R631 The B vitamins in raw and cooked lamb. II. Riboflavin and niacin, 
by Ethelwyn B. Wilcox and Leora S. Galloway. Department of Nutri-
tion. Food Res. 17: 144-147. 1952. 
R632 Celery field aphids in Utah, by G. F. Knowlton and M. A. Palmer. De-
partment of Zoology, Entomology and Physiology. Kansas Entom. Soc. 
Jour. 25:69-71. 1952. 
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R633 Effect of feeding methoxychlor-treated alfalfa hay to dairy cows, by C. 
Biddulph, G. Q. Bateman, J. R. Harris, F. L. Mangelson, F. V. Lieber-
man, W. Binns, and D. A. Greenwood. Departments of Zoology, 
Entomology, and Physiology, Dairy Industry, Veterinary Science, and 
Chemistry in cooperation with the U. S. Bureau of Entomology and 
Plant Quarantine. Jour. Dairy Sci. 35 :445-448. 1952. 
R634 A larva of Trichodes ornatus from a pollen trap on a hive of honey bees, 
by William P. Nye and George E. Bohart. Department of Zoology, 
Entomology and Physiology in cooperation with the U. S. Bureau of 
Entomology and Plant Quarantine. Pan Pa.cific Entom. 28: 1. 1952. 
R635 Estimating the integrated soil moisture tension in the root zone of growing 
crops, by Sterling A. Taylor. Department of Agronomy. Soil Sci. 
73:331-339. 1952. 
R636 Leaf spot, most destructive disease of Italian prune in Utah, by B. L. 
Richards. Department of Botany and Plant Pathology. Farm and 
Home Science 13: 27, 46-47. 1952. 
R637 Deep suture, a virus-like disease of sweet cherry, by B. L. Richards. De-
partment of Botany and Plant Pathology. Farm and Home Science 
13:31, 46. 1952. 
FARM AND HOME SCIENCE 
Vol. 11, No. 3 
September 1950 
Quality of water in the Sevier changes from upper to lower basins, by D. W. 
Thorne and J. P. Thorne 
Three staff members retire 
Minerals will not cure or prevent brucellosis, by Wayne Binns and Lorin E. Harris 
Rancher, crested wheatgrass is what you want, by Wesley Keller 
Fewer animals move East to market because of increase in western slaughter, 
by Harold Abel 
Seeding ranges to grass requires proper methods and hardy varieties, by C. Wayne 
Cook and L. A. Stoddart 
Relation of nutrition to rheumatic fever investigated, by Ethelwyn B. Wilcox 
and D. A. Greenwood 
Are insecticides toxic to soil microorganisms? by L. W. Jones 
Hormones fail to increase fruit set in sweet cherry, by F. B. Wann 
Consumer preferences for milk, by Edwin B. Jones 
Lowered price does not greatly increase consumption of milk, by Edwin B. 
Jones and E. W. Lamborn 
Vol. 11, no. 4 
December 1950 
Supplemental oxygen increases the hatchabiiity of eggs at high altitudes, by Alfred 
B. Stephenson 
Department of Animal Husbandry reorganized 
Consumptive use of water studies to be used as basis for determining amount 
of water to be apportioned to Utah from Colorado River, by C. H. 
Milligan, W. C. Barrett, and J. O. Henrie 
Surplus of meat animals will continue to shrink in Utah and other Western States, 
by Dee A. Broadbent 
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Crested wheatgrass provides excellent spring pasture for beef cattle, by Lorin E. 
Harris, Neil C. Frischknecht, George Stewart, James A. Bennett, and 
Harry K. Woodward 
What species of grass for range seeding, by 1. A. Stoddart and C. W. Cook 
Large variations found in yield of varieties of field crops in competition with 
morning-glory and when treated with 2,4-D, by D. C. Tingey 
Canning corn new cash crop for areas of Utah, by Earnest M. Morrison 
Green unblanched celery adds color, flavor, texture, and variety to your meals, 
by Ethelwyn B. Wilcox and Leora S. Galloway. 
Agricultural research pays in increased profits to farmers and in better rural living, 
by R. H. Walker 
Nitrogen fertilizers increase yield and protein content of winter wheat when 
. moisture is sufficient, by H. B. Peterson 
Development of basis for predicting harmful insect populations in celery prob-
able answer to control problem, by Howard E. Dorst and George F. 
Knowlton 
Halogeton invading eastern Utah winter ranges, by A. H. Holmgren 
Utah soils potential sources of antibiotics, by Kenneth R. Stevens 
Melyridae beetles eat injurious aphids, by G. F. Knowlton 
Vol. 12, no. 1 
March 1951 
Changes in the economic position of agriculture, by W. Preston Thomas 
Radioactive elements in agricultural research 
Value of body measurements for estimating weight and condition in steers, by 
James A. Bennett 
Legume-grass mixtures for hay, by R. J. Evans 
A program for control of virus diseases of stone fruits, by B. 1. Richards 
Plant growth related to forces that hold water in the soil, by Sterling A. Taylor 
pH and its relation to soil fertility, by D. W. Thorne 
Will sulfur improve soils? by J. P. Thorne 
Drainage problems follow irrigation, by Warren W. Rasmussen 
Vol. 12, no. 2 
June 1951 
Possibilities of controlling annual weeds in seed onions by chemical methods 
indicated by experiments, by F. 1. Timmons, 1. R. Hawthorn, and R. D. 
Webber 
Parathion kills honey bees, by George F. Knowlton 
Death of Professor Byron Alder brings close to long service to USAC and 
poultry industry of state 
Lima beans, possible new crop for Utah, by Leonard H. Pollard 
Planning the dairy barn arrangement, by George Q . Bateman 
Mechanical harvesting of sugar beets economical when machines are used to 
capacity, by E. M. Morrison and 1. H. Davis 
Sheep nutrition studies 
Alfalfa seed growers of Utah should protect their wild bees, by George E. Bohart 
Further evidence of antibiotics from Utah soils, by Reed J. Olsen and Kenneth 
R. Stevens 
Centennial of alfalfa in Utah, by John W. Carlson 
Vol. 12, no. "3 
September 1951 
Utah State widens its field of service, by R. H . Walker 
Fertilizers for dry land wheat, by Howard B. Peterson 
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Survival of wheatgrasses on sagebrush range depends on methods of seeding as 
well as weather conditions, by C. Wayne Cook and 1. A. Stoddart 
Antibiotics produce faster growth and more efficient food utilization in poultry, 
by Carroll I. Draper 
Studies give answers to some of the questions on the toxicity of DDT and 
methoxychlor, by Clyde Biddulph, D. A. Greenwood, 1. E. Harris, C. I. 
Draper, G. Q. Bateman, 1. 1. Madsen, Wayne Binns, M. 1. Miner, C. 
J. Sorenson, and F. V. Lieberman 
Brisket disease investigated in southeastern Utah, by Lorin E. Harris, Wayne 
Binns, and LaZone Bagley 
Supplementary feeding of range sheep pays dividends, by Ernest H. Whitcomb, 
Lorin E. Harris, C. Wayne Cook, and David O. Williamson 
A continuous supply of soil moisture to the growing crop gives highest yield, 
by Sterling A. Taylor 
Juvenile detention facilities inadequate in rural Utah, by Don C. Carter 
Tomatoes, profitable cash crop in Davis and Weber Counties, by Earnest M. 
Morrison 
Studies on Panguitch experimental farm helpful to farmers in high mountain 
valleys, by Rex Nielson 
Vol. 12, no. 4 
December 1951 
High production key to agricultural profits in 1951-52, by W. Preston Thomas, 
George T. Blanch, and Dee A. Broadbent 
Grants give added support to research on turkey diseases 
A new wheat for fall planting on irrigated lands, by D. C. Tingey 
Smoke generators appear of little value for raising orchard temperatures, by S. W. 
Edgecombe, R. K. Gerber, and o. D. Kirk 
Research will attempt to give definite answers to questions on halogeton poisoning, 
by 1. A. Stoddart and C. Wayne Cook 
Station intensifies Rambouillet improvement program, by James A. Bennett 
Choose adapted high yielding corn hybrids 
Radioiron, a tool in the study of chlorosis, by F. B. Wann, D. W. Thorne, and 
Joseph Woolley 
Hydrogen peroxide has a place in the making of high quality Swiss cheese, by 
A. J. Morris, Paul B. Larsen, and J. Darold Johnson 
Rats demonstrate the value of an adequate diet, by Ethelwyn B. Wilcox 
Vol. 13, no. 1 
March 1952 
Studies on feasibility of Weber Basin reclamation project completed, by George 
T. Blanch 
Winter of 1951-52 one of deep snows, by Gregory 1. Pearson 
Peach varieties for Utah, by R. K. Gerber, Odeal Kirk, and S. W. Edgecombe 
Balance nitrogen and water for sweet corn, by H. B. Peterson 
Is alfalfa meal economical feed for turkey poults?, by C. I. Draper 
Right amounts of nitrogen fertilizer important in sugar beet production, by Jay 
1. Haddock 
Two more years' data support earlier pruning recommendations, by S. W. Edge-
combe, R. K. Gerber, and Odeal Kirk 
Plan your kitchen to be an efficient work center, by Marjorie P. Bennion 
Leafhoppers found to transmit western x disease virus, by George H. Kaloostian 
and Mervin W. Nielson 
50 UTAH AGRICULTURAL EXPERIMENT STATION BULLETIN 357 
Phosphate fertilizer increases alfalfa hay yields, by Rex Nielson 
Tomatoes with large blossom ends often harbor thrips 
Fluid milk market in Utah unstable, by Wells M. Allred 
Vol. 13, no. 2 
June 1952 
Good range management prevents losses from halogeton poisoning, by C. Wayne 
Cook, 1. A. Stoddart, and Virgil 1. Hart 
Leaf spot, most destructive disease of Italian prune in Utah, by B. 1. Richards 
Changes in personnel 
Auctions become increasingly important in the marketing of western livestock, by 
Harold Abel and Dee A. Broadbent 
Deep suture--a virus-like disease of sweet cherry, by B. 1. Richards 
Meat quality and dressing percentage increased by feeding sugar to livestock 
prior to slaughter, by E. B. Wilcox, D. A. Greenwood, 1. S. Oalloway, 
M. B. Merkley, W. Binns, J .A. Bennett, and 1. E. Harris 
Better yields of carrot and onion seed with closer spacing and proper irrigation, 
by Leslie R. Hawthorn 
Grass seed-a new enterprise for Utah farmers, by Wesley Keller 
What's new in alfalfa varieties, by M. W. Pedersen, R. J. Evans, John W. Carl-
son, D. R. McAllister 
New sorghums may have a place in Utah, by Devere R. McAllister 
PERSONNEL CHANGES 
BEGINNING March 15, 1952, Director R. H. Walker was granted a leave 
of absence for a year to accept the position as chief of the Techni-
cal Collaboration Administration of the Office of Foreign Agricultural 
Relations. Since that time he has been made assistant chief of the Office 
of Foreign Agricultural Relations. To replace him in the Station, As-
sistant Director Dee A. Broadbent was appointed acting director and D. 
A. Burgoyne, assistant to the director, was placed in charge of foreign 
visitors and students on the campus as well as of the program of the 
College with Iran. 
During the past year the College entered into a contract for the 
agricultural phases of a rural improvement program in Iran. Four sta-
tion staff members, R. Welling Roskelley, Cleve H. Milligan, J. Clark 
Ballard, and Odeal C. Kirk, have been granted leaves of absence, and 
they along with a number of others are now in Iran in an effort to help 
the people of Iran improve their agricultural program. 
On the retirement June 30, 1952, of W. Preston Thomas and B. L. 
Richards, heads of the Departments of Agricultural Economics and Botany 
and Plant Pathology, respectively, Dr. George T. Blanch was appointed 
head of the Department of Agricultural Economics and Dr. Frank B. 
Wann, head of the Department of Botany and Plant Pathology. Dr. 
O. W. Israelsen has been appointed acting head of the Department of 
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Irrigation and Drainage while Professor Milligan is on leave, and Dr. 
M. 1. Miner, acting head of the Department of Veterinary Science while 
Dr. Binns is spending a year in study at Cornell University. 
With the appointment of Dr. Louis L. Madsen, former head of 
the Department of Animal Husbandry, as president of the Institution, 
Professor James A. Bennett was made head of the department in the 
fall of 1950. Dr. Lorin E. Harris of the same department was made 
chairman of the Institute of Nutrition, a position also held by Dr. Madsen. 
A new head of the Department of Horticulture, Dr. Richard M. 
Bullock, will assume his position in September 1952. Dr. S. W. Edge-
combe, former head of the department is now dean of the school of 
Agriculture of the American University of Beirut. Dr. Bullock was 
formerly in charge of the Tree Fruit Experiment Station, Wenatchee, 
Washington. 
Name 
J. Clark Ballard 
William H. Bennett 
George T. Blanch 
Wayne Binns 
Theodore W. Daniel 
Willard Gardner 
Vernon L. Israelsen 
Lewis W. Jones 
Odeal C. Kirk 
Ellis W. Lamborn 
Milton A. Madsen 
Cleve H. Milligan 
Earnest M. Morrison 
Howard B. Peterson 
R. Welling Roskelley 
R. H. Walker 
LEAVES OF ABSENCE 
date 
October 1951-53 
January 1949-September 1950 
March-June, 1952 
July 1952-June 1953 
September 1951-September 1952 
September 1950-March 1951 
July 1950-June 1952 
July-December 1951 
February 1952-1954 
July 1950-June 1951 
September 1950-June 1952 
October 1951-53 
June-August 1950 
July-December 1951 
April 1949-August 1950 
October 1951-1953 
April 1952-April 1953 
EMERITUS 
B. L. Richards, head, Department of Botany and Plant Pathology, June 1952 
W. P. Thomas, head, Department of Agricultural Economics, June 1952 
ApPOINTMENTS 
Agricultural Economics 
Wells M. Allred, assistant professor 
S. Kent Christensen, assistant professor 
Lynn H. Davis, research assistant 
Inez B. Tingey, research assistant 
date 
July 1951 
October 1950 
July 1951 
April 1951 
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Name date 
Agricultural Engineering 
Albert B. Smith, research assistant 
Agronomy 
E. Don Hansen, federal collaborator 
William Orvid Lee, federal collaborator 
Devere R. McAllister, assistant professor 
Gordon A. VanEpps, assistant professor (Snow College) 
Animal Husbandry 
William E. Carroll, professor 
Joseph R. Harris, research assistant 
Darrell H. Matthews, assistant professor 
Doyle Matthews, instructor 
Bacteriology 
C. David McGuire, assistant professor 
Botany and Plant Pathology 
Ralph W. Ames, associate professor 
Chemistry 
Wilford W . Robinson, research assistant 
Dairy Industry 
Milo Dew, research assistant 
Charles Henry Mickelsen, research assistant 
Home Economics 
Marjorie P. Bennion, research assistant 
Horticulture 
Richard M. Bullock, professor and head department 
Tom Taylor, research assistant 
Melvin Neil Westwood, research assistant 
JrriKation and Drainage 
Wayne D. Criddle, collaborator, Soil Conservation 
Service 
Dean K. Fuhriman, associate professor 
Poultry Husbandry 
Jay O. Anderson, assistant professor 
Kirk W . Lund, research assistant 
Public Relations 
Eldon M. Drake, assistant professor 
Sociology 
Therel R. Black, assistant professor 
R. Welling Roskelley, professor and head department 
Statistical Laboratory 
Rulon R. Brough, IBM operator 
Rex 1. Hurst, assistant professor 
August 1952 
July 1952 
July 1951 
October 1950 
July 1952 
January 1952 
December 1950 
November 1950 
September 1950 
September 1951 
July 1952 
June 1951 
December 1951 
August 1951 
July 1950 
September 1952' 
March 1952 
July 1952 
June 1952 
July 1952 
September 1951 
April 1952 
October 1951 
October 1951 
July 1950 
August 1950 
September 1952 
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Vegetable Crops 
Charles H. Henry, research assistant 
J. Clark Ballard, assistant professor 
Veterinary Science 
Gay B. Dorius, research assistant 
James LeGrande Shupe, assistant professor 
Zoology, Entomology, and Physiology 
Paul R. Fitzgerald, federal collaborator 
Eldon J. Gardner, professor 
RESIGNATIONS 
Agricultural Economics 
S. Kent Christensen, assistant professor 
Ellis W. Lamborn, assistant professor 
Lawrence A. Reuss, federal collaborator 
Agronomy 
R. J. Evans, emeritus professor 
Rex Hurst, research assistant 
Denton C. Linton, federal collaborator 
R. Dale Webber, federal collaborator 
Animal Husbandry 
T. Donald Bell, professor 
Bacteriology 
C. David McGuire, assistant professor 
Chemistry 
Ferrin 1. Mangelson, research assistant 
Ting-chang Yao, research assistant 
Dairy Industry 
Day 1. Bassett, federal collaborator 
Charles Henry Mickelsen, research assistant 
J. Elmo Packer, research assistant 
Horticulture 
Samuel W. Edgecombe, professor and head 
Tom Taylor, research assistant 
Irrigation and Drainage 
Willis C. Barrett, federal collaborator 
J. Howard Maughan, federal collaborator 
Poultry Husbandry 
Jack Herring, research assistant 
Vegetable Crops 
Alfred E. Clarke, federal collaborator 
Veterinary Science 
Paul V. Christofferson 
Zoology, Entomology and Physiology 
Sterling J. Snow, federal collaborator 
date 
September 1951 
October 1950 
September 1951 
July 1952 
September 1951 
August 1952 
September 1951 
June 1951 
January 1952 
June 1952 
August 1950 
June 1952 
June 1951 
August 1950 
June 1952 
September 1951 
September 1951 
November 1951 
July 1950 
August 1952' 
June 1952 
June 1952 
October 1950 
February 1952 
March 1952 
July 1952 
June 1952 
53 
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DEATHS 
Professor Byron Alder, former head of the Department of Poultry Hus-
bandry, died April 7, 1951, after a lengthy illness. Professor Alder 
became head of the department in 1913 and was the only member for a 
number of years. He was one of the leaders of the industry in the 
state for more than a quarter of a century. He helped in developing 
the industry from small farm flocks to its present place as the chief source 
of agricultural income in the state. His most important contribution 
was in working out economical chicken and turkey rations, using locally 
produced grains and alfalfa meal as well as limestone grits. 
Daniel F. Trussell, soil surveyor in the Soil Conservation Service 
who collaborated with the Utah Station, died March 3, 1952. Mr. Trus-
sell was a graduate of the University of California and had represented the 
Soil Conservation Service in the soil survey work in Utah since 1946. 
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Louis Linden Madsen, B. S. (USAC 1930) PhD (Cornell 1934) 
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Professor and head department Animal Husbandry 1945-50, president 1950-
*Rudger Harper Walker, B.S. (BYU 192'3) M.S. (Iowa State 1925), PhD (19.27) 
Director Experiment Station 1938-
Dee Albert Broadbent B. S. (USAC 1936) M.S. (Illinois 1938) 
Inst. Agr. Econ. 1938-40; asst. prof. 1940-47; assoc. prof. 1947-49; asst. 
dir. 1948-, prof. 1949-, acting director 195.2-
David Alvin Burgoyne, B. S. (USAC 1919) M.S. (Illinois 1937) 
Asst. to dir. 1921-
Gladys Loynd Harrison, A.B. (BYU 1922) Cert. lib. (Calif. 1936) 
Bul. ed. and lib., 1936-38; ed. 1938-
Drake, Eldon M., B.S. (USAC 1939) M.S. (Iowa St. 1949) PhD (1951) 
Asst. prof. agr. ed. 1951-
Russell Elwood Berntson 
Sec.-Treas. 1927-
Sylvan Erickson, B.S. (USAC 1928) 
Asst. sec. 1931-
Henrietta Nelson, B.S. (U. of Iowa 1939) 
Bookkeeper, 1946-
Eric A. Johnson, B.S. (USAC 1923) 
Asst. sec. 1912-1943; purchasing agent 1943-
King Hendricks, B.S. (USAC 1923) M.A. (Stanford 1926) PhD (1941) 
Acting librarian 1941-47; dir. libraries 1947-
George Alvin Carpenter, B.S. (USAC 1934) M.S. (Calif. 1938) PhD (Cornell 
1952) 
Ext. econ. 1941-44, state supervisor emergency farm labor, 1944-45; ext. 
mark. spec. 1946-48; asst. dir. Ext. Ser. 1948-
... ".~ 
Jerald Emmett Christiansen, B.S. (USAC 1927) M.S. Calif. 1928), D.C.E. (1935) 
Dean of engineering 1946-
Carlton Culmsee, B. S. (BYU 1932) M.A. (1937) PhD (U. of Iowa 1940) 
Dean of arts and sciences 1945-
Daryl Chase, B.A. (U. of Utah 1923) M.S. (Chicago 1931) PhD (1936) 
Dir. BAC 1951-
Carl Frischknecht, B.S. (USAC 1924) M.s. (1925) PhD (U. of Maryland 1945-) 
Grad. asst. agron. 1924-25; asst. prof. poult. 1930-35, assoc prof. 1935-47; 
prof. 1947-; dir Ext. Ser. 1948-
Ethelyn Oliver Greaves, B.S. (USAC 1920) M.S. (1921) PhD (Calif. 1934) 
Inst. 1923-2'5; asst. prof. Ext. Ser. 1934-35; prof. and dean Home Econ. 1945-
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Arthur John Morris, B.S. (USAC 1923) M.S. (1930) 
Asst. prof. dairy mfg. 1931-35; assoc. prof. 1936-46; prof. 1945-, asst. dean 
of agr., 1948-, acting dean 1952'-
Lewis MacDonald Turner, B.S. (Illinois 1923) M.S. (1925) PhD (Chicago 1931) 
Dean of Forest, Range, and Wildlife Management 1943-
Milton Rees Merrill, B.S. (USAC 1925) M.S. (Columbia 1932) PhD (1951) 
Dir. pub. reI. 1926-31 ; inst. hist. 1927-29; asst. prof. 1929-33; assoc. prof. 
pol. sci. 1933-36; asst. dir. summer school, 1932-40 dean 1940-49; asst. to 
pres. 1939-42; prof. and head dept. pol. sci. 1936-; dean of commerce 1950-
RESEARCH 
Wells M. Allred, B.S. (USAC 1947) PhD (Cornell 1951), 
Asst. prof. agr. econ. 1951-
Ralph Wolfley Ames, B.S. (Wyoming 1940) M.S. (1941) PhD (Illinois 1950) 
Assoc. prof. bot. and pI. path. 1952-
Jay Oscar Anderson, B.S. (USAC 1943) M.S. (Maryland 1948) PhD (1950) 
Asst. prof. poultry 1951-
Roice Hyrum Anderson, B.S. (Wyoming 1939) M.S. (Cornell 1941) PhD (1943) 
Assoc. prof. ago econ. 1947-
*John Clark Ballard, B.S. (USAC 1946) PhD (Cornell 1950) 
Asst. prof. veg. crops, 1950-
George Quayle Bateman, B. S. (USAC 1922) 
Asst. prof. dairy hus. and supt. Dairy Exp. Farm, 1925-46; 
assoc. prof. and supt. Dairy Exp. Farm 1946-
*James Austin Bennett, B.S. (USAC 1940) M.S. (1941) 
Asst. prof. an. hus. 1945-1950; prof. and head dept. 1950-
William Hunter Bennett, B.S. (USAC 1936) M.S. (1948) 
Cty. agent 1937-42; ext. agron. 1946-47; asst. prof. agron. 19-17-50; assoc. 
prof. 1950-
Marjorie Prior Bennion, B.A. (Iowa St. Teachers Col. 1935) M.S. (USAC 1950) 
Res. inst. home ec. 1950-
Clyde Biddulph, A.B. (BYU 1936) M. Ph. (Wisconsin 1939) PhD (1940) 
Asst. prof. phy. 1946-47; assoc. prof. 1947-48; prof. 1948-
*Wayne Binns, DVM (Iowa State 1938) 
Asst. prof. vet. sci. 1940-46; assoc. prof. and head dept. 1946-49; prof. and 
head dept. 1949-
Therel Black, B.S. (BYU 1939) M.A. (Louisiana 1941) PhD (Wisconsin 1951) 
Asst. prof. soc. 1951-
George Thomas Blanch, B.S. (USAC 1930) M.S. (1931) PhD (Cornell 1940) 
Assoc. prof. ago econ. 1934-47, prof. 1947-, head dept. 1952-
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Bullock, Richard Melvin, B.S. (Kansas St. 1940) M.S. (St. Col. Washington 1942) 
PhD (1950) 
Prof. and head Dept. Hort. 1952-
George Ballif Caine, B.S. (USAC 1912) A.M. (Missouri 1914) 
Asst. prof. an. hus. 1914-16; asst. prof. dairy hus. 1916-17; assoc. prof. 
1917-20; p-rof. and head dept. 1920-
Melvin Croxall Cannon, B.S. (U. of Utah 1933) M.S. (1938) PhD (Boston U. 
1941) 
Assoc. prof. chern. 1947-52; prof. 1952-
William Earnest Carroll, B.S. (USAC 1909) M.S. (Illinois 1911) PhD (1914) 
Assoc. prof. an. hus. 1911-13, prof. 1914-24, 1937-38, 1952-, dean, School 
of Agriculture 1937-38 
George Wilson Cochran, B.S. (Kansas State 1941) M.S. (1942) PhD (Cornell 
1946) 
Assoc. prof. bot. 1948-
Charles Wayne Cook, B.S. (Kansas State 1940) M.S. (USAC 1942) PhD (Texas 
A. and M. 1950) 
Asst. prof. range mgt. 1943-50, as soc. prof. 1950-
Bliss Hansen Crandall, B.S. (USAC 1937) M.S. (Iowa State 1942) 
Res. asst. agron. 1937-39, asst. prof. 1942-43; prof. and dir. stat. lab. 1947· 
Theodore William Daniel, B.S. (Calif. 1934) M.S. (1936) PhD (1942) 
Prof. silviculture 1948-
Lynn H. Davis, B.S. (USAC 1949) 
Inst. agr. econ. 1951-
Milo LeRoy Dew, B.S. (USAC 1951) 
Inst. dairy hus. 1951-
Gay Eloise Bond Dorius, B.S. (USAC, 1952) 
Res. asst. vet. sci. 1951-
Carroll I. Draper, B.S. (USAC 1939), PhD (Iowa State 1942) 
Assoc. prof. poul. hus. 1945-49; prof. and head dept. 1949-
Carmen Daines Fredrickson, B.S. (USAC 1922) M.S. (1935) 
Res. asst. soc. 1946-49; asst. prof. 1949-
Dean Kenneth Fuhriman, B.S. (USAC 1941) M.S. (1949) PhD (Wisconsin 1942) 
Assoc. prof. irrig. 1952-
Eldon John Gardner, B.S. (USAC 1934) M.S. (1935) PhD (California 1~39) 
Professor of zoology 1952-
Willard Gardner, B.S. (USAC 1912') M.S. (Calif. 1915) PhD (1916) 
Assoc. prof. physics 1918-24, prof. 1924-49, prof. emer. 1949-
Joseph Arch Geddes, A.B. (BYC 1907) A.M. (Columbia 1912) PhD (1924) 
Assoc. prof. soc. 1926-28; prof. 1928-1950; dir. grad. div. soc. work, 1939-50; 
prof. emer. 1950-
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Robert King Gerber, B.S. (USAC 1932) M.S. (1935) 
Res. asst. bot. and pI. path. 1944-47, asst. prof. hort. 1947-
Delbert A. Greenwood, B.S. (BYU 1926) M.S. (1930) PhD (Chicago 1946) 
Prof. chern. 1946-
Datus Miller Hammond, B.S. (USAC 1932) A.M. (Calif. 1934) PhD (1936) 
Inst. zoo1. 1936-39; asst. prof. 1939-41; prof. and head dept. 1945-
Vaughn Ernest Hansen, B.S. (USAC 1943) M.S. (1947) PhD (U. of Iowa 1949) 
Asst. prof. irrig. 1949-
Joseph Reuel Harris, B.S. (USAC 1927) 
Res. inst. chern. 1950-
Lorin E. Harris, B.S. (USAC 1937) M .S. (Illinois 1938) PhD (1940) 
Assoc. prof. an. hus. 1945-50; prof. and chairman Institute of Nutrition 1950-
Charles Howard Henry, B.S. (USAC 1942') M.S. (1952) 
Res. asst. veg. crops 1951-
Arthur Herman Holmgren, B.S. (U. of Utah 1936) M.S. (USAC 1942) 
Asst. prof. bot. 1943-50; assoc prof. 1950-
Rex Leroy Hurst B.S. (USAC 1948) PhD. (Cornell 1952') 
Res. asst., agron. 1949-50, asst. prof. app1. stat. 1952-
Orson Winso Israe1sen, B.S. (USAC 1912) M.S. (Calif. 1914) PhD (1925) 
Asst. prof. irrig. 1916-17; assoc. prof. 1917-19; prof. 1919-, acting head 
de.pt. 1951-
Vernon Lycurgus Israe1sen, B.S. (USAC 1929) M.A. (BYU 1937) PhD (Wis-
consin 1942) 
Inst. ago econ. 1941-42, assoc. prof. 1947-50; prof. 1950-
D avid Stout Jennings, B.S. (USAC 1912) PhD (Cornell 1917) 
Prof. soils 1918-50; prof. emer. 1950-
Lewis William Jones, B.S. (USAC 1936) M.S. (1937) 
Res. asst. bact. 1937-42; asst. prof. 1942-49; assoc. prof. 1949-
*Odeal Cullimore Kirk, B.S. (BYU 1927) 
Res. inst. hort. 1947-
George Franklin Knowlton, B.S. (USAC 1923) M.A. (1925) PhD (Ohio State 
1932) 
Asst. prof. ent. 192'6-30; as soc. prof. 1930-45 ; prof. 1945-
Marvin Prentice Leonard 
Res. inst. pI. indo 1946-
Kirk Lund, B.S. (USAC 1949) 
Res. asst. poultry 
DeVere Richard McAllister, B.S. (USAC 1939) M.S. (1948) PhD (Iowa State 
1950) 
Asst. prof. agron. 1950-
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Milton Andrew Madsen, B.S. (USAC 1934) M.S. (1939) 
Asst. prof. an. hus. 1936-52; assoc. prof. 1952-
Darrell Hyman Matthews, B.S. (USAC 1948) 
Asst. prof. an. hus. BAC 1950-
Doyle Jensen Matthews, B.S. (USAC 1950) M.S. (1952) 
Res. inst. an. hus. 1950-
Cleve Henry Milligan, B. S. (USAC 1932) M.S. (Calif. 1933) 
Prof. agr. eng. 1944-
Methyr Leilani Miner, B.S. (USAC 1937) DVM (Iowa State 1941) 
Asst. prof. vet. sci. 1943-45; assoc prof. 1945-
Raymond Robert Moore, B.S. (Penn. State 1936) M.F. (Yale 1946) 
Asst prof. forestry 1947-50; as soc. prof. 1950-
Laval Sidney Morris, B.S. (USAC 1923) M.S. (Michigan State 1925) M.L.A. 
(Harvard 1943) 
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Assoc. prof. and head dept. lands. arch. and planning 1939-47; prof. 1947-
Harold Marriner Nielsen, B.S. (USAC 1933) M.S. (1936) 
Res. asst. prof. vet. sci. 1944-51, asst. prof. chern. 1951-
Rex Nielson, B.S. (USAC 1947) M.S. (1949) 
lnst. agron. 1949-52 asst. prof. 1952-
Howard Boyd Peterson, B.S. (BYU 1935) M.A. (1939) PhD (Nebraska 1940) 
lnst. agron. 1940-43; asst. prof. 1943-47; assoc. prof. 1947-50; prof. 1950-
Don Warren Pittman, B.S. (Iowa State 1914) M.S. (USAC 1916) 
lnst. agron. 1916-20; asst. prof. 1920-24; assoc. prof. 1924-45; prof. 19-15-
Leonard Heber Pollard, B.S. (USAC 1932) M.S. (1934) PhD (Calif. 1939) 
Asst. prof. veg. crops and head dept. 1939-40; assoc. prof. 1940-47 prof. 1947-
Bert Lorin Richards, B.S. (USAC 1913) M.S. (1917) PhD (Wisconsin 1919) 
lnst. bot. 1913-15; asst. prof. bot. and pI. path. 1915-17; assoc. prof. 1919-
2'4; prof. and head dept. 1924-52; dean grad. school 1945-49; prof. emeritus 
1952-
Max Edward Robinson, B.S. (USAC 1940) M,S. (Oregon 1941) 
Asst. prof. range mgt. 1949-
Wilford Henry Robinson, B.S. (U. of Utah 1928) M.S. (USAC 1951) 
Res. asst. chern. 1951-
*Richard Welling Roskelley, B.S. (USAC 1932) M.S. (1933) PhD (Wisconsin 
1938) 
Prof. and head dept. soc. 1950-
James LeGrand Shupe B.S., (USAC 1948) DVM (Cornell 1952) 
Asst. prof. vet. sci. 1952-
William Franklin Sigler, B.S. (Iowa State 1940) M.S. (1941) PhD. (1947) 
Asst. prof. wildlife mgt. 1948-50; prof. and head dept. 1950-
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Albert Benjamin Smith, B.S. (USAC 1951) 
Res. asst. agr. engin. 1952-
Winslow Whitney Smith, B.A. (u. of Utah 1933) A.M. (1936) PhD (Wiscon-
sin 1939) 
Prof. and head dept. bact. 1946-
Charles James Sorenson, B.S. (USAC 1914) M.A. (1927) 
Asst. prof. zoo1. and ent. 1914-20; 1926-29; assoc. prof. 1930-46; prof. 
1946-49; prof. emer. 1949-
Hyrum Steffen, B.S. (USAC 1937) M.S. (Illinois 1950) 
Assoc. prof. an. hus. 1952-
Alfred Benjamin Stephenson, B.S. (Va. Poly. 1933 )M.S. (Rutgers 1934) PhD 
(Iowa State 1948) 
Asst. prof. poult. hus. 1948-52, assoc. prof. 1952-
Kenneth Richards Stevens, B.S. (BYU 192'7) M.S. (Rutgers 1929) PhD (1932) 
Inst. bact. 1931-33; asst. prof. 1933-41; assoc. prof. 1941-49; prof. 1949-
taurence Alexander Stoddart, B.S. (Colo. State 1931) M.S. (1932) PhD (Nebras-
ka 1934) 
Prof. range mgt. and head dept. 1935-
Golden Lyman Stoker, B.S. (USAC 1932) M.S. (1933) 
Asst. prof. agron. 1945-52, as soc. prof. 1952-
Sterling Angus Taylor, B.S. (USAC 1941) PhD. (Cornell 1949) 
Asst. prof. soils 1949-51, assoc. prof. 1951-
William Preston Thomas, B.S. (USAC 1914) M.S. (Cornell 1926) PhD (1939) 
Asst. prof. Ext. Ser. 1915-25; asst. prof. agr. econ. 1926-28; prof. and head 
dept. 1928-52; prof. emeritus 1952-
D avid Wynne Thorne, B.S. (USAC 1933) M.S. (Iowa State 1934) PhD (1936) 
Assoc. prof. soils, 1939-47; prof. and head dept. agron. 1947-
Delmar Clive Tingey, B.S. (USAC 1922) M.S. (192'4) 
Asst. agron. 1922-25; inst. 1925-28; asst. prof. 1927-35; assoc. prof. 1935-47; 
prof. 1947-
Gordon A. VanEpps, B.S. (USAC 1942) M.S. (1948) 
Asst. prof. agron. 1952'-
Frank Burkett Wann, A.B. (Wabash 1914) PhD (Cornell 1920) 
Assoc. prof. bot. 1926-47; prof. 1947; head dept. 1952-
Ethelwyn Bernice Wilcox, B,S. (Iowa State 1931) M.S. (1937) PhD (1942) 
Asst. prof. home econ. 1943-46; assoc. prof. 1946-48; prof. 1948-
David Oliver Williamson, B.s. (USAC 1936) 
Res. inst. an. hus. 1946-
LeMoyne Wilson, B.S. (USAC 1927) M.S. (1932) 
Asst. prof. soils 1929-34, 37-52, assoc. prof. 1952-
BIENNIAL REPORT 1950-1952 
FEDERAL COLLABORATORS 
George Edward Bohart, B.S. (Calif. 1938) M.S. (1939) Ph D(1947) 
Bureau of Entomology and Plant Quarantine 
Orson Silver Cannon, B.S. (USAC 1935) M.S. (1937) PhD (Cornell 1943) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
George Dewey Clyde, B.S. (USAC 1921) M.S. (Calif. 1923) 
Soil Conservation Service 
Wayne Delbert Criddle, B.S. (USAC 1937) M.S. (Wisconsin 1939) 
Soil Conservation Service 
Howard Earl Dorst, A.B. (Kansas State 1929) A.M. (1930) 
Bureau of Entomology and Plant Quarantine 
Paul Ray Fitzgerald, B.S. (USAC 1949) M.S. (1950) 
Bureau of Animal Industry 
6L 
Jay Lamar Haddock, B.S. (BYU 1930) M.S. (Mass. State 1932) PhD (Iowa 
State 1942) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Erlese Don Hansen, B.S. (Nebraska St. Teachers Col. 1936) M.S. (USAC 1952) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Leslie Rushton Hawthorn, B.S. (Cornell 192·4) M.S. (1928) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Harold Robert Hochmuth, B.S. (Colo. State 1934) M.S. (Calif. 1938) 
Bureau of Agricultural Economics 
Vern Keam Hugie, B.S. (USAC 1939) M.S. (Oregon State 1941) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
George Hagop Kaloostian, A.B. (Fresno State 1935) M.S. (Oregon State 12..39) 
Bureau of Entomology and Plant Quarantine 
W esley Keller, B.S. (USAC 1929) M.S. (1932) PhD (Wisconsin 1939) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Cyril Walker Lauritzen, B.S. (USAC 1930) M.S. (Mich. State 1932) PhD (1934) 
Soil Conservation Service 
William Orvid Lee, B.S. (USAC 1950) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Marshall David Levin, A.B. (U. of Conn. 1947) M.S. (Minnesota 1949) 
Bureau of Entomology and Plant Quarantine 
Frank V. Lieberman, B.S. (Iowa State 1936) 
Bureau of Entomology and Plant Quarantine 
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James Leroy Mielke, B.S.F. (Oregon State 1925) M.S. (1933) PhD (Yale 1941) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
William Preston Nye, B.S. (USAC 1940) M.S. (1947) 
Bureau of Entomology and Plant Quarantine 
Gregory Leslie Pearson, B.S. (USAC 1947) M.S. (1949) 
Soil Conservation Service 
Walter Edwin Peay, B.S. (U. of Utah 1933) M.S. (USAC 1939) 
Bureau of Entomology and Plant Quarantine 
Marion Walter Pedersen, B.S. (Nebraska 1941) M.S. (1942') PhD (Minnesota 
1952) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Warren Willard Rasmussen, B.S. (USAC 1948) 
Soil Conservation Service 
James Parry Thorne, B.S. (NSAC 1937) M.S. (1940) 
Soil Conservation Service 
Francis Leonard Timmons, B.S. (Kansas State 1928) M.S. (1932) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Bryce Nephi Wadley, B.S. (BYU 1936) M.S. (Iowa State 1942) PhD (1947) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Rollo William Woodward, B.S. (USAC 1925) M.S. (1930) PhD (Minnesota 
1947) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
*On leave 
Financial statement of the Utah Agricultural Experiment Station for the fiscal year 1950-51, 
including the amount and source of funds and the classification of expenditures 
R esear ch Ba nkhead Resear ch & 
Ba nkhead and Regional J ones Mar k eting 
H a tch Adam s P urnell Jones Marketing Research Offset Offset State· Gran t s Total 
dol/ars dol/ars dollars dollars dollars dollars dollars dollars dollars dollars dol/ars 
Available r eve n ue _____________________________ 15,000.00 15,000.00 60,000.00 12,170.15 30,344.67 91,088.32 18,032.42 34,923 .54 339,712.88 161,397.20 777,669.18 
Expenditures 
Salar ies __________________________ ._________ 12, 676 .58 13,887.50 47,579 .79 9,905.49 11,769 .92 15,917.23 8,900.04 26,064.72 85,739 .21 1,120.00 233,560.48 
L a b or _____________________ . ___ ... _ ___ 1,037.80 431.54 4,730.50 1,714.20 3,716.69 25,107.62 7,279.60 2,938.72 86,208.74 21 ,665.79 154,831.2() 
T r avel ~-------.---.------------------------ 45.16 41 .54 2,577.90 193 .27 400.33 6,807.17 903.61 140.90 10,545.58 1,261.94 22,917.40 
T r ansportation of things ____ 31.04 1.10 103 .81 476.33 4.61 42.75 1,761.95 1,182.23 3,603 .8:t 
Communication ser vice _________ 2.18 259.85 1.50 2,949.21 1.38 3,213.92 
R ents and u tility ser v ice _________ 12.50 83 .48 306.04 131.00 3,023.80 7,540.18 38.03 11,135.03 
P rinting and bindin g ____________ 1,122.17 105.00 79.00 28.60 30.45 14,054.34 11.24 15,430.8() 
Oth er contractual service _________ 12_15 132.27 25 .25 498.39 4,510.03 74.25 182.69 6,136_17 739.07 12,310.27 
Supplies and material s ___________ 110.77 9.98 1,492.07 185.70 11,357.40 11,415.87 710.71 1,780.21 67,163.52 11,205.19 105,431.42 
Equipment 
-.-- ---------.---.--
7.52 617.29 3,443.93 142.96 997.73 4,631.97 709.00 37,627.24 4,558.29 52,735.93 
L and p urchase ___________________________ 2,000.00 3.750.00 5,750.0() 
Land and structures _______ _____ 8.80 7,305.92 288.43 7,603.15 
Buildings and fixed equip . _______ 503 .36 439.39 846.46 1,789.21 
224.06 787.90 1,011.96-Other structures _____ ___________________ 
Total ---------------_______________________ .. _______ 15,000 15,000 60,000 12,170.15 29,536.11 69,950 _30 18,032.42 34,923.54 329,256.12 47,455.95 631 ,324.59 
Ba lance ____________________ 808.56 21 ,138.02 10,456.76 113,941.25 146,344.59 
*Inel udes sales and services 
Financial statement of the Utah Agricultural Experiment Station for the fi scal year 1951 -5 2, 
including the amount and source of funds and the classification of expenditures 
Resear ch Bankh ead R esea r ch & 
Bankh ead a nd R egional J ones M a rk e ting 
H a tch Adam s Purnell J ones Marke ting R esearch Off set Offse t State* Gr ants Tot al 
dollars dollars dollars dollars dollars dollars dollars dolla1's dollal'S dollal'S dollars 
Availa ble revenue ___ _____________________ 15,000 .00 15.000 .00 60,000 .00 12,499.09 30,770.40 53,289.02 15,052.69 30,669.41 399,427.54 236,406 .35 868,114-50' 
E x penditures 
Sala r ies _____ .____________________ __ 13,744.00 14,919 .05 53,328.59 10,839 .60 12,167.25 9,632 _18 11,647.30 23 .923 .18 99,409 .07 15,346.07 264,956.29-
L abor - .--- - -_._- ----- ---------- ----- 2.00 13 .50 3,127.47 74.25 7,598.52 21,498.34 2,719 .08 2,810.84 97,099.26 46 ,872.17 181,815.43 
T ravel ________________________________________ 25 .86 635.48 286 .75 3,185 .64 469 .91 39 .70 12,395.35 3,853.52 20,892.21 
T ransp or tation of things __________ 12.92 44.14 429 .50 3.14 125.13 1,505.78 668.28 2,788.89-
Communication service _____________ 23 .99 2,448.95 .39 2,473 .33 
R ents a nd u tility ser vice - ----- 856 .99 1,781.45 2,251. 14 6,663 .89 653.49 12,206.96 
Printing and b inding _ ___________ 1,209.08 3,080 .64 3,230.95 96 .00 7,616.67 
Other contr a ctual serv ices __________ 210 .50 13 .86 194.78 1,504.88 66 .77 9,672 .34 2,203.44 13,866.57 
Supplies and m a terials ___________ 19 .06 462 .50 21.38 7,912.42 9,695 .02 188.26 880.55 58,131.65 33,359.26 110,670_10 
Equipment --•. ------- --- - --------------- 67 .45 2,222 .54 1,550.00 1,262 .64 1,597.86 25 .00 572.10 36,787.56 14,526.07 58,611.22 
Land and structures ______________ 9,199.07 9,425 .56 18,624.63 
Other s t r u ctures _ ______________ 186.40 3,436 .78 1,297.93 4,921.11 
T otal _ ____________________________ _______________ 15, 000 .00 15,000 no 60,000.00 12,499 .09 30,323 .49 52,615 .90 15,052 .69 30,669 .41 339,980.65 128,302 .18 699,443.41 
Bala nce ____________________ ___ _____ 446.91 673 .12 59,446.89 108,104.17 168,671.09-
*I ncludes sa les a nd ser vice 
